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ORTHO plant pathology research tests newly developed fungicides in an ex- 
panding program of applied biological laboratory and controlled-plot research 


Long recognized as a leader in fundamental pesticide 
research, ORTHO is continually increasing its emphasis 
on applied biological research. 


In addition to fundamental research and control lab- 
oratories, ORTHO now has a total of 13,200 square feet 
of modern biology laboratories staffed by biologists and 
plant pathologists, 10,800 square fect of experimental 
planting area under glass, and 28 acres of experimental 
plots—principally at Richmond and Moorestown. 


Extensive greenhouse and field testing of new fungicides, 
bactericides and nematocides—developed by ORTHO 
fundamental research, which is also carrying on its 


For complete technical information on ORTHOCIDE and ORTHO's 
newest fungicides and other pesticides, write Dr. Thompson if in 
the 11 Western States, Dr. Wessel if in the Midwest or East... 


Dr. R. B. Wessel 

Field Research Supervisor, East 
California Spray-Chemica! Corp. 
Box 118 

Moorestown, New Jersey 


Dr. R. K. Thompson 

Field Research Supervisor, West 
Califernia Spray-Chemical Corp. 
Lucas and Ortho Way 

Richmond, California 


year-around work on insecticides, viricides, and herth 
cides—is now in progress on many economic crops and 
ornamentals. 


(Incidentally, the use of ORTHOCIDE by independent 
researchers has increased consistently since the 
favorable report issued by the APS Temporary A 
Committee on Coll and Disseminating “Results on 
1955 Fungicide Tests.”) 


You are cordially invited to use proven ORTHO pest 
cides—such as ORTHOCIDE—in your work, as well 
new fungicides tested by our own biological research 
laboratories, as they become available. 


TMs Reg. U.S. Pat. Off.: ORTHO, ORTHOCIDE 
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ABSTRACTS OF PAPERS ACCEPTED FOR 
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PALO ALTO, CALIFORNIA, 


Ohio F R Seven, a neu disease-resistant globe type glass 
house tomato variety. ALEXANDER, Leonarp J. Ohio W-R 
Seven is being introduced to growers of glasshouse tomatoes 
as a new disease-resistant variety. This variety carries th 
dominant l gene for resistance to race 1 of Fusarium oxy 
sporum {, lycopersict. It is free of the fruit blemish, pox 
Ohio W-R Seven is also highly resistant to the blotchy ripen- 
ing disease of tomato, but under extreme conditions an o¢ 
casional blotchy ripened fruit has been observed. The fruits 
ef Ohio W-R Seven are globe shaped, thick walled, meaty, 
firm, and pink. Cracking is of the radial type. Its maturity 
is midseason. Production is comparable to that of Ohio W-R 
Globe. In 7 spring crops, Ohio W-R Globe produced 14.6 
lb. per plant whereas Ohio W-R Seven produced 14.3. In 
8 fall crops, the former produced 8.1 lb. per plant whereas 
the latter produced 8.0. These differences may or may not 
be significant. Fruit size is approximately 6 oz. 


Tobacco mosaic virus inhibition by rice extracts. ALLEN, 
Tuomas C.. Jr. AND Ropert P, KAHN. When primary leaves 
of Pinto bean were inoculated with a tobacco mosaic virus 
(TMV) inoculum diluted with an equal volume of water, 
approximately 150 lesions were produced per half leaf. No 
lesions developed, however, when comparable leaves were 
inoculated with the inoculum diluted with an equal volume 
of an extract from rice leaves. This suggested the presence 
of an inhibitor or inhibitors in the rice juice. An inhibitor 
was extracted from rice flowers, polish, roots, kernels, and 
culms and from heat-dried, frozen, or fresh leaves. Lesion 
inhibition was demonstrated on bean leaves dipped in a 
rice polish suspension and immediately rinsed; inhibition 
occurred whether the leaves were dipped before or after 
inoculation with TMV. Application of the suspension to the 
lower leaf-surface also reduced the lesion number. The in- 
iibiter extracted from leaves and from roots was highly 
active in dilutions up to 1:200; that extracted from rice 
polish was active at dilutions up to 1:6000. Apparently the 
inhibitor is not heat labile. 


The mutagenic and injurious effect of filipin on Helmin- 
thosporium sativum, ALLIson, Patricia, AND J. J. CHRISTEN- 
seN. The frequency of mutation in Helminthosporium sati 
vum was greatly increased by the use of filipin. Induced 
mutants differed in various degrees from their parent in 
many physiological and morphological characters. At cer 
tain concentrations, filipin inhibited or retarded germina 
tion of spores and growth of the colonies. Filipin induced 
the formation of tumor-like bodies either from within the 
spore or from within the young sporeling. These aggregates 
resembled galls or tumors produced by bacteria or viruses 
in higher plants and consisted of hundreds of cells of 
diverse sizes and shapes. The overgrowth frequently was 
associated with rupturing of the epispores and cell walls, 
extrusion of the protoplasm, and abnormal thickening of the 
walls; cells sometimes formed endogenously in catenulate 
manner, Sometimes normal hyphae emerged from these 
overgrowths, depending on time and concentration of filipin 
Some overgrowths without hyphae have survived for 7 weeks, 
yielding apparently normal mycelial colonies when trans 
ferred to filipin-free medium. 
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| se of antibir , 
mon and fuscous blights of beans. ANDERSON. AXEL L. Navy 


pea beans in 0.0l-acre plots were sprayed weekly over a 
7-week period, with various antibiotics and other chemical 
beginning when the plants were in the ]-trifoliate-leaf stage 
Control data were based on natural field infection with 
Yanthomonas phaseoli and X. phaseoli var. fuscans. The 
lisulfide, sodium, zinc, and copper derivatives of 2 pyridine 
thiol.l oxide were tested alone and in combination wit! 
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streptomycin sulfate. Albomycin, streptomycin sulfate, and 
various streptomycin formulations (Agrimycin 100 and 500, 
HL 881, HL 908, and Phytomycin) also were tested. In the 
pyridinethiol series, only the copper salt at 500 ppm gave 
control. The compounds containing streptomycin sulfate 
were more effective than the copper salt of pyridinethiol in 
preventing infection. When combined with 200 ppm of 
streptomycin sulfate, the copper salt of pyridinethiol stimu- 
lated plant growth, improved the color, and increased yield. 
Addition of 1% glycerol increased the bactericidal activity 
of sprays containing 200 ppm streptomycin sulfate but not 
that of sprays containing 400 ppm. Nontreated controls 
averaged 6000 infected trifoliate leaflets and 10.6 g of in- 
fected beans per 0.0l-acre plot, compared with 1.5 infected 
trifoliate leaves and 0.7 g of infected beans in the plots 
sprayed with 400 ppm streptomycin sulfate. 


Seed transmission of three viruses in cowpea. ANDERSON, 
C. W. Two strains of cowpea mosaic virus and 1] of cucum- 
ber mosaic virus were studied in 4 cowpea varieties, The 
relationship of the cowpea mosaic virus strains was based on 
knowledge of reactions on indicator plants and of im- 
munological relationships. Amounts of seed transmission 
were 0-1% and 0-55% for the 2 strains of cowpea mosaic 
virus, 428% for cucumber mosaic virus, and 0% for the 
controls. All 3 viruses were most readily seedborne in White 
Acre Pea. Only cucumber mosaic virus was seedborne in 
Yardlong Bean. Seed transmission of cucumber mosaic 
virus was confirmed by means of sap transmission to pepper 
plants. 


Effects of X rays on the u heat stem rust fungus, Puccinia 
graminis var. tritici, ANDERSON, Rocer V. Dormant or 
germinating urediospores and mycelia of race 48A were X 
raved with dosages from 15.000 to 45,000 roentgens(r). No 
lethal effects followed irradiation of dormant spores, sub 
sequent germination equaling that of nonirradiated spores. 
Germ tubes of germinating spores survived 20,000 r, but 
half of them died following treatment with 30,000 r. Ability 
to infect wheat was reduced when dormant or germinating 
spores received 30,000 or 45,000 r. There were lethal effects 
on mycelia of the rust fungus in Khapli leaves X rayed with 
25,000 r at intervals after seedlings were inoculated. With 
X rays 24, 48, or 72 hours after inoculation, only 1-2% as 
many uredia formed as in nonirradiated controls within 2 
weeks after inoculation. After an additional 2 weeks, uredia 
increased by 1-5%, and 1-2% flecks appeared. With X rays 
96 hours after inoculation, 64% of the infections (compared 
with nonirradiated controls) recovered sufficiently to pro- 
duce flecks but no uredia within the 2 weeks. Four weeks 
after inoculation, 5% of the infections bore uredia and 64% 
were flecks. X rays killed some of the rust fungus immedi- 
itely, delayed rust development, and often inhibited sporu 
lation. Parasitic phases of the fungus were more sensitive 
to X ravs than were the dormant or germinating spores. 

] ' Photinia serrulata, ANZALONE, I 
Ir.. AND A. G. PLakipas. Nurserymen in Louisiana have had 
dificulty for several years in growing salable plants of 


(Cercospora leat spot 


Photinia serrulata, mainly because of a disease caused by 


in apparently undescribed species of Cercospora. This or- 
ganism attacks the foliage, causing numerous necrotic spots 
ind severe defoliation. The fungus has been isolated repeat- 
edly in pure culture from tissue plantings and grows well 
on potato-dextrose and oatmeal agars. Two species of Cerso- 
spora have been described on Photinia: Cercospora hetero- 


meles Harkn. (‘on P. arbutifolia) and C. eribotrvae 
Enjoji) Saw. (on P. glabra). A third (undescribed) spe 
ies (on P. serrulata) was reported in the “Index of Plant 
Diseases in the United States.” The Louisiana Cercospora 
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516 YTOPATHOLOGY 47 
is considered d I Loodspeed have dominantly Cestroid ancestry; it did not 
morphologi ir in sections with dominantly Petunioid ancestry. The 
morphological a é regular distribution of hosts susceptible to ma Viruses 
produced on P “t lue to the combined effects of 1) the nature of the 
tures (shredds I y ts previous adaptation to certain host species, and 
on leaves of P f tne ex to which factors for resistance, either genera! 
and Eriobotrya eas r in some gree specific to the virus ire listributed 
( onidiophores | among related families or groups of tamilies a imong 
phigenously o1 ixa a levels 
brow! ind 
obclavat ya . The etached Ribes ar pine leave t eS with 
29.9-99. 3; rt ( ( art ola. Beca, Ropert V. Detached leaves of 
photinia-serrulatac oth Ribes and pine species are being used in studies of the 
flect of roclimate on the fungus Cronartium ribicola 
The height in on t disease caused by it. Either singie leaves or 
stems. BAKER. Ra ) is t needies or small branches bearing several] 
free carnations las i€és ised, Ribes leaves have bee n Kept alive up to 
the wilt pathog I } iaVvs Petri dgdisnes containing Ols san overed by 
casionally isolate ! otte paper through which thé petioles of the leaves are 
cereaits is 1s t sertes When tests are carried out in ark incubators, the 
ascertain the exter : ind Is kept moist with a 10 sucrose solution. In this 
of carnation, st é ; anne! es have been kept alive, and infection on them 
ot plants th s i owe r OU days fo avoid the continuous moisture that 
stem rot were cult rs eaves in closed Petri dishes, L-shaped tubes have 
in stems 18 iv een designed. Either a petiole or small branch is inserted 
isolated 6-8 it nto the | mntal end, and water, nutrient solution, or 10% 
1 in. In a cont sucrose s ion is supplied fre the top of the tube. Ribes 
with the > pat t es! t ained alive up to Ot lavs in this way. Wit} 
platings were ma r ss tf L-s] iped tubes have proved more satistactory 
above the base of Petri dishes for small twigs containing several fascicles 
in, in | instan f eedles. Twigs of Pinus lambertiana are still living after 
hase of the ste I f ths. For single fascicles of needles, 2 n of the end 
was isolated was t las is inserted into water gar in small glass 
infected th / : | : eedles are still living after 6 months 
these were cultur 
the cuttings | é Re a wheat strea y sa 4 y reiz and 
contrast to / é . ! various whe rOSsé BELLINGHAM, 
carnation tting Rosce { Hut FeELLows, AND Wesster H. Sty, Jr. 
During 7 irs, 2477 foreign winter heat introductions, 
{ stage a omestic spring ts, 99 estic winter 
tobacco mosat heats, and inv crosses with do st ind foreign varie- 
ance of epiderma S : rve and Agropvro ‘ een tested for 
compared with tl stance heat streak mosa rus. Fie oculations 
before irus e I mn abrasive s iy t 2 lI = Three 
ind of staining r : s were employed as f : imina- 
plasts ind pr t ery susceptible varieties, 2) observation 
were interpret irsery for poss resistal ntries ind 3 
ganiser, probal analysis of best er es. Reactions varied 
scribed by St x systemic susceptibilit : eats and 
crystal, wl ss sistance \g on and 
ing the chlorop} eat sses of dor or Some 
of the las , ~ ried g st , or ‘ aft 
crystals als r tactors is pres ! sti 
mature ells : Bison Kiowa Wes ( ncho 
crossed the ‘ ‘ B Jacket, some Ay f ss t for 
plastids n ti i t s In vield trials sses nese bet 
ind tl peri s rom 7 to 2 r é ears 
stained deeply \ x 2 UK ant sé < sever s were 
activity st i te I é i S ess 
synthesis t 
possible ‘ .¥ 4 f 
SERKENKA B B R. B 
anp T. W. Tins : i i il stages tack or 
ceptible to cert G the uredir nd te stages k sev 
Hutchinson's class spe : ! 1 grass (Boute S leliospores 
claim that some I I t germinate n ifter eing r wet 
ble and others it : x posed idities of ) ta { At r tem 
ind to severe : \ é gin germination 7 s. In the field, 
same groups of fa ippe + days and as j S r rain 
susceptible to the S greenhouse tests it was four t} higt tles are 
and Scrophularia requi! for re than 24 hours for infection t ur 
Below family level, tl S In s ir tests t leaves seemed less susceptible than dry 
with resistant or t I ives under high humidity Natura rrence 3 verv 
TMV and SE\ S at Or xperimental field had very slight infections 
Vicotiana, this resist July (2-10 sori per plant i verv severe infection 
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ABSTRACTS 


aces of Puccinia 
Braipemon, G. H. 


production of neu 


tritici by hyphai fusion on wheat. 


spores of “color-marked” races of Puccinia 
tritici were mixed and injected hypodermically in 


into the boots of heat plants. 


suspension “ 

with gray-brown urediospores, was mixed with el 
9 or 11, both with orange spores, the resulting 
vielded 2 undescribed red races and 4 subraces. 
eral, ea new isolate approache the pathogenicit 
of the parent races Some of these isolates we 


irulent than either of the parent races on certain 


LTaAMILNIS 
£raminis 


When race 
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var. 
UL redio- 
var. 
aqueous 
121, 


her race 


infection 


In gen- 
vy of one 
re more 


varieties 


f wheat and less virulent on others. From a mixture of 
orange race 11] and gray-brown race 121, 2 new races and 3 
subraces were isolated that were more pathogenic than 

: ll or 121 on Bowie. Fr gray-brown race 12] mixed 

th orange race ¥Y, a race | was isolated that was more 
pathogenic on Reliance than was either parent race Most 

{ these isolates were obtained more than once from succes 
. ixtures This is additi i evidence that ! races 

I ste rust ful : i\ Ise y hypt il fusion on the 
/ saics of Italian rvez 1 hard g#7Tass western 

W ashingtor wRUEHL, G. W.. H. Toko, anp H. H. McKin 
NEY { mosaic of / im multiflorum Lam. was found in 
! inties west of the Cascade Mountains. The casual virus 

< insmitted with dificultv by use of Carborundum 
| er al expresse ] m muiltiflorun 

é e L., L. rer Schrank.. L. temulentum L.. Dacty 

ry rata |... Festuca elatior | varieties of cultivated 
its, Avena fatua | ind Michigan Amber wheat “symp 


istent to taint 


and tran 


: nged from strong and pers 
sient on these hosts. Faint and sometimes transient symp 
t s developed on Br § mmutatus “chnrank B hi is, 


| and 





H eporinum Link { mosaic of orchard grass 
} £ erat s tour 1 counties of the same 
eg non tion triais s lar hav shown no differences 
‘ en the viruses tro rvegrass al 1 orchard rass Trans 
ssion trials witl iphids (Macrosiphum granarium Kir 
V ersicae 5 nd Rhopalosiphum fitchii Sand 

ve so tar been negat 

lltraviolet- and X-r ' , mutation in Phytophthora 
I rut BuUDDENHAGEN, Ivan W Mutants were induced 
rr iting ininu it oos res of P actorun wit! 
250-6750 r of X rays a ! w ultraviolet (UV) 
osages saintly 2537 A fi l germicidal lamp. Of 
sur vil zoospores, a OV mutation rate was obtained with 
LV of 15 seconds at 52 cn 1 5O iximum was obtained 
second exposure. U\ is superior to X rays as 
tag igent. M nts ilture differed u ve and 
rpnormgy ot col ! = in Spor il or in =iZ* = ina 
pay ath ol sporangia, and in size ot oospores yp! ie 

re hanged = tre smoot! | type t knobby 

r “spherical s g” types. Twi ints pro 
1 nonpapillate sporang! res ng thos of P 
hibe s and sphet swellings resembling ose of P 
mor D flerent i ro I nimai ( iw . with 
r out vita ns or a I i s, was obtained among the 
tants. No replaceable he il blocks were found in 
UU utants tested, but some did not grow on minimal 
é several mutants pro ed greater drv weights than 
i the wild type Pathogenicity to peach trees, is measured 
y canker length. varied among the mutants from none to 
t of the wild tvpe. Son tants differed sufhciently to 
ik heir identifica « P torum impossible without 
pre s knowledge 1 the gir The differences among 
the mutants demonstrat the organism’s potential for varia 


limitations of “species” in Phytopht/ 
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Freshly prepared Bordeaux mixture is an amorphe 
‘ that becomes rvstalline on ageing The 
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sulfate dihydrate, a1 t of the te Relation of plant-growth regulating properties of naphtha. 
depends on th | il I isl ene aliphatic acids to their activity in inducing disease re. 
copper sulfat ( SO.60 sistance. CORDEN, MALCOLM E., aNp A. E. Dimonp. A series 
mum amount of lime ( pitate CO} of naphthalene-substituted aliphatic acids having chain 
per ion is used. WI 5 1] +r, i lengths of 2 or 4 carbons varied in growth-regulating prop- 
cium and hydrox , { so that a erties and in ability to induce resistance to Fusarium wilt 
series of compound le la ¢ Lap5U of tomato. Compounds were applied as a soil drench to 
(OH) is formed f er trom to ¢ ’ tomatoes prior to inoculation with Fusarium oxysporum f. 
sive Bordeaux mixt ons of 10-6-100 1 ycopersici Ar 10-5 M, a-naphthalene acetic acid induced 
10-10-100, inelus that ha ilar greatest resistance, a-naphthalenebutyric acid (1) and its 
X-ray diffraction pattes ontain different ethyl ester (11) induced moderate resistance, and a naph- 
amounts of calcium. O t I e copper fra thoylpropionic acid (III) and its ethyl ester (IV) induced 
tion of 10-6-100 Bordeaux Cu-CaSO,(0H) slight resistance. 8-Substituted naphthalenes corresponding 
The copper fractior } ‘ux is to I, Il, Il, and IV had no effect on resistance. Growth- 
CuCaSO,(OH) it ‘ regulating activity of all compounds was measured in terms 
ot capacity to inhibit root elongation, promote root initia. 
Pioteal al olul Co. , ; tion, and delay leaf abscission. Only the capacity to inhibit 
experiments on tl , tie 5 root elongation was related to ability to induce disease re. 
added to the transplar ” b | sistance: these were directly related Thus, ability to delay 
soil in strips. In the { stil si eaf abscission or to promote root initiation is not helpful 
used at the rate of ae ’ a n reducing disease severity. Assays of the ability of com- 
water: 300 ml of ea ee Pie . pounds to inhibit root elongation can be used to forecast 
comparison with untre oad a ia potency in inducing disease resistance. This growth-regulat- 
development 90.3 ; 1 of ton 60) ng function may play a role in resistance of tomatoes to 
whereas Terraclor P on . iced t, apart trom the relation of root size to inoculum poten- 
disease development 0 tial 


Each of the other 


disease but did 1 The significance of Pierce's disease ] the de ine of 
second method, Tert t rlace unch grapes in Florida. Cratt, J. M., ann L. H. Stover, 
strips from 2 to 12 ‘ ( ty > to 6 Studies were initiated in 1955 to determine the significance 


deep. Best resuits t yf Pierce’ 


s disease in the decline of bunch grapes in 
deep with Terracl 


' 
Florida. Carrignane vines with shoots exposed to attack by 


acre, Here club r ced 69,0 naturally occurring insect vectors developed typical symp 
the yield of top I ! I toms and were dead within 18 months, regardless of whether 
treated checks r) t kcelie I they were planted in the field or in pots of tumig ited soil, 
annual weeds Parallel series of vines, with shoots screened from insects, 
remained healthy. Series of 10 Carrignane vines were 
Broomrape on t ( grown in screen cages into which known or s ispected vec- 
fornia. CARPENT! h 0 tors were introduced. Percentages of dead vine prunings 9 
viciana Nutt, vat ( Be nua ionths after exposure to insect attack were as follows: no 
root-parasitic angiosper rrophvll t has beet nsects, 15.8: Carneocephala flaviceps Riley, 31.0; Homalo 
reported parasitizir eria 1 Gra lisca spp., 61.0; and Oncometopia undata F., 73.9. Only 1 
in desert areas o : f DI a of 32 Carrignane vines on which infected scions of Extra 
sandy washes. In 56 varasitizil toma vere grafted remained healthy after 14 months. There were 
plants in the Salton S He , no symptoms of Pierce’s disease in 14 Carrignane vines on 
sitized tomato plant ! not " hich healthy Extra scions were grafted. Results of these 
full crop of fruit. | fou studies not only confirmed the presence of the disease but 
tributed rather wide n | \l , Rive indicated that Pierce’s disease is the major factor responsi 
side County and Nila ( [wo pr ble for decline of bunch grapes in Florida. O. undat ind 
unreported hosts wer | re Snanisl Homalodisca spp. ‘either H. triquetra |} or H solita 
needle. Palatonx a y { i | t " Wk or both) were more effective vectors of the Irus than 
Coldenia plicata rr.) ( is ©, flaviceps 
Heavy metals ar f ; é Vechanical and natural transmission of a vellow strain 
Veurospora sitop! UOC W., AND DaAbe | f alfalfa mosaic virus to clones of Atlantic alfalfa. 
W. Tutt. The inhibit of spores of Ne DIACHUN, STEPHEN, AND LAWRENCE HeENson. A strain of 
spora sitophila by ura ts constitutes ilfalfa mosaic virus that causes yellowing, blotching, and 
a model system for t] trat enetration al stunting was inoculated mechanically to 3 plants of each of 
surtace effects of toxica ogel , 00 clones of Atlantic alfalfa; symptoms were induced in 
tion is not inhibited |} ranium 10 times 161 plants in 73 clones. After these inoculated plants were 
greater than those that ta fro set in the field in April, 1956, in rows alternating with 
cose. The respirator q { I rat 1! lu vs healthy plants of the same clones, symptoms developed in 
tem returns to the low le sti f endogen 19 plants (16 clones) during the summer and fall, pre- 
metabolism. Addition of r to the addition of sumably as a result of field spread. Aphids were abundant 
uranium results in a ce D tion, and inorgar on the plants in the fall. In late April, 1957, symptoms de- 
phosphate partially reverse xicity. Radiochemi veloped in 105 additional plants (53 clones). Between April, 
cal studies corroborate t nd exclude possible 1956, and May, 1957, field infection occurred in 124 plants 
substrate effects on end I they also sho (57 clones) ; other plants of 14 of these clones had not been 
1 small uranium-resistant res} cose. Urany noculated successfully by mechanical methods. Symptoms 
nitrate at a concentratior nhibitis cose ranged from inconspicuous small yellow blotches on leaves 
respiration has no effect x of acetate, ethanol, in some clones to striking yellow blotching, stunting, dis- 
or glycerol. Mercury, unlike ffects both end tortion, and some blotchy leaf necrosis in others. Symptoms 
genous and substrate respiration. | proposed that in A induced by this strain of the virus are suppressed at low 
sitophila, as has been show1 irlier studies « yeast temperatures and are prominent in the summer. This dis- 
uranium blocks the reactions that « r at or near tl el tinetive strain of alfalfa mosaic virus appears to be useful 


surface and that are essential | se transport in studies on natural spread and in the selection of tolerant 
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or resistant individual plants or clones. 

{ Penicillium causing wilt in peach and pear seedlings. 
DIENER, r, O., AND M. L. WEAVER. In greenhouse tests dur- 
ing the spring of 1956, 3 Lovell peach seedlings growing in 
Hoagland solution wilted and died 4-5 days after being 
placed in the solution. Seedlings growing in a similar solu 
tion containing 10 ppm of As (added as NasHAsQ,-7H.0) 
remained healthy. A species of Penicillium was isolated 
ppm ol 


from roots of the wilting seedlings. Addition of I 


As to the medium arrested its growth. The wilt disease 
could be produced when fungal mats of the Penicillium 
were added to Hoagland solution in which Lovell peach 
seedlings were growing. The wilt was favored by hot 
weather. Pear seedlings (Pyrus communis, P. calleryana, 
P. ussuriensis) growing in Hoagland solution into which 
Penicillium mats were placed wilted and died. The disease 
could also be produced in pear, but not in peach, by dip 
ping the roots of seedlings in shredded fungal mats and 
then planting the seedlings in soil. Check plants and seed 
lings subjected in like manner to other fungi isolated from 
roots of wilting seedlings did not wilt. Cucumber, soybean, 
pea, and Pinto bean plants remained healthy when inocu 
lated with the fungus. Apparently the Penicillium is n 


' 


parasiti but produces a wilt-inducing toxin. 


Reduction and promotion of the development of Fusariun 
wilt of tomato by gibberellic acid. Dimonp, A. E., AND 
Matcotm E. Corpen. Gibberellic acid (GA) accelerated 
the growth of tomato plants for 2 weeks after application, 


eventually became as tall as treated 
ts did not affect root development. One 


‘ 


but untreatec 


ones lreatmer 

month after tomato plants were inoculated with Fusariun 
oxysporum {, lycopersici, Fusarium wilt symptoms in plants 
spray d with 5 ppm GA at. or 1—2 weeks prior to, inoculation 


were less severe than symptoms in unsprayed plants, where- 
as those in plants sprayed with 10 or 20 ppm were more 


severe. Thus GA, after its growth effect has disappeared 
ontinues to affect resistance of tomato to Fusarium wilt. 
In both cases, however, the effect on diseas¢ de velopment 


was greatest when GA was applied on the day of inoculation 
ind least when applied 2 weeks before inoculation. Also 
its effect on disease severity contrasts sharply with that of 
auxin-like growth regulants, which increase wilt resistance 
of tomatoes as concentration increases. GA had no effect 
on growth of Fusarium in culture in the range from 1 to 


20 ppm 


The infitboittor ot hatching ot nematode eggs under mois 
tress. Drorpkin, Victor H., AND Georce C. MARTIN, 


Solutions of various salts and of dextrose at a molar concen 


ture «s 


tration equivalent to a potential osmotic pressure of 15 
atmospheres prevented the emergence of larvae from eggs of 
Ve loidogvne spp. and of Heterodera rostochiensis Develop- 


ment of eggs of VW. arenaria proceeded normally in 0.3 M 
NaCl, but the larvae remained motionless until eggs were 
removed to water. Rates of hatching in water after release 
from inhibition were inversely related both to concentration 
of the inhibiting solutions and to the length of exposure. 


Eggs of M. javanica hatched after inhibition by NaCl for 


as long as 150 days. Root-knot larvae were infective after 


release from inhibition by ] M salt solutions The value for 
complete inhibition of larval emergence coincides with the 
moisture stress that brings on permanent wilting of plants 
This response ot nematode eggs to moisture stress is prob 
ably an important factor in the distribution and infectivity 
of plant parasitic nematodes, 


{ previously undescribed virus disease of sovbean. DuN 
LEAVY, JoHN. In 1955 and 1956, a virus disease similar to 
bud blight was obs rved on soybean. Cross protection tests 
and a study of host range showed that it was not tobacco 


ringspot virus. The virus occurred on Setaria viridis and 
Velilotus alba near fields with infected soybean plants 
Its host range was the same as that of cucumber mosaic 
virus, with the exception of certain members of the Legumi 
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nosae, when tested on 28 genera of plants in 12 families. 
Field symptoms in addition to those described for bud blight 
ire necrosis of pod sutures followed by splitting of green 
pods along sutures. Angular necrotic areas along margins of 
pods fall out as the pods enlarge. Under greenhouse condi- 
tions, symptoms on soybean could not be distinguished 
from those produced by tobacco ringspot virus. The virus 
was transmitted through seed of soybean in 3 separate 


tests 


Physiology of chloroplast breakdown in Saintpaulia. 
Dursin, Ricnarp D. Chloroplast breakdown in the palisade 
layer of Saintpaulia ionantha, resulting in the physiological 
ring spot disease, takes place in 2 stages. The first stage 
appears as darkened areas in the leaf tissue. It is induced 
within a few seconds when leaf temperature is lowered by 
contact with cold water or air. Light is not necessary for 
this stage but may enhance injury by increasing leaf tem- 
perature above the ambient. Temperature increase varies 
with different light sources and is related to the amount 
of infrared radiation produced by each. In the second stage, 
chlorophyll in the dark areas is degraded, and yellowish 
ring patterns and blotches are produced. This stage is light 
dependent; in the dark, the darkish areas may disappear 
and the plastids appear to return to normal. In light, photo- 
synthetic rate and total chlorophyll, carotene, and xantho 
phyll content decline with time. The loss is most rapid 
during the first 12 hours. Neither high CO, or QO, levels nor 
the infiltration into the leaves of kinetin, glucose, or oxidiz- 
ing or reducing agents appear to affect this reaction. The 
respiration rate of affected tissue does not, however, differ 
from that of healthy tissue. It is unlikely that the phe- 
nomenon involves a photochemical oxidation process such 
is solarization, 


l se of microburet in slide germination tests. EAsTBURGC, 
P. H., ano B. L. MeCaskey. A technique designed for use 
in spore germination tests makes possible the rapid and ac- 
curate application of small volumes of fungicides to glass 
slides by regulating the plunger movement of a glass syringe 
with a micrometer. Volumes of solutions thus regulated are 
ipplied with a micropipette to the center of a parafl mn wax 
ring prior to the application of spore suspensions 


{ mist method for the evaluation of fungicides. EAs1 
purc, P. H., B. L. McCaskey, anp W. D. Tuomas, Jr. An 
apparatus for vertical spraying of fungicides has been de- 
vised by which rapid simultaneous tests can be made, with 
reproducible results, against several fungi. A modified plate- 
disc technique is used whereby fungus-impregnated papet 
discs are exposed on agar plates. Spore suspensions atom- 
ized onto treated plates also can be employed. The appara- 
tus consists of a variable-speed turntable, 18 in. in diameter, 
housed in a metal chamber designed to provide a uniform 
cloud spray at the turntable level. The chamber, with an 
atomizer at the top, consists of a pipe 6 in. in diametet and 
10 in. long, which expands to a cone 20 in. in diameter over 
i vertical distance of 24 in. The cone empties into a cylin- 
der, 24 in. in diameter and 18 in. high, that is provided with 
a door. The turntable is at the bottom of this cylinder. 
Below the turntable the chamber expands into another cylin- 
der, 26.5 in. in diameter and 6 in. high, with a cone that 
tapers to 2 in. within a vertical distance of 6 in. A reservoir, 
located at the bottom of this lower cone, is provided for the 
runoff; it is equipped with a 2-in. drain outlet with and a 
10-in. pipe leading to a standard air-evacuation system, 


Vechanical transmission of certain stone fruit viruses 
from Prunus pollen. Envers, Currorp G., anp J. DUAIN 
Moore. Pollen was collected from Shiro plum and from 
Early Richmond, Montmorency, and Dyehouse sour cherries 
known to be infected with various stone fruit viruses. 
Inoculum was prepared by grinding the pollen in a small 
quantity of 0.01 M sodium phosphate buffer at pH 8. 
Mechanical inoculations were made to Cyamopsis tetragono- 


loba, Sesbania exaltata, Nicotiana tabacum (T. I. 787), and 
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Citrulius 1 gar - sulted in tl formation Of cankers similar to those caused 
ve loped or ¢ DY P ringae ind prick inoculations into red Kidney beans 
virus \ ‘ resulted in the development ot necrotl lesions The bae- 
chanically tra teriu is similar, 1f not identical, to the organism Causing 
that virus G ! the bacterial canker and blast disease of stone truits and 


Irom inocu { pears 
Vont ore! — 2 

possibly G ft The tionship of Rhizoct I 
trar or a ERWIN, DONALD C., AND BIL! 





a { disedse 


W. KENNEDY. Since 


ion ' 953 a root disease of flax has been seen in a few hields ip 
e im] ial Valley of southern California during the latter 
The efle | ot ¢ owing season Februar to April Irregular 
ior 7 reas of veriderm tissue on aflected tap roots become 
dwart } i range i! olor in contrast to white sue of healthy roots, 
plar t< ' sed (.onstri ns about 2-3 in. below the ground, or round to 
the incubation 7 rreg ir sunken lesions, also may appear on the tap roots, 
east 5 I Lateral roots Irom iffected plants usually are it sm posed, 
af <i , ( Ri t solani has been isolated fri discolored tap and 
inte« i s \ Rhizoctonia isolat consistent has incited 
plants niect I pl t ind postemergence death of seedlings, root 
perature st f ot of 4-week-old plants, and an orange-colored rot of the 
88° F. Plants i periderm tissue on tap roots of 3- to 4month-old plants in 
deve ’ f e @ st Rhizoctonia has been 1 vere from. the 
syvmnts i ‘ seas t= In i held tes t! perial \ alley root 
les month-old | n sol ste ith ar 
not ¢ e Tungus Leaves ted plants were 
ind il ites that R izoct i ige flax roots 
severe t ¢ ! li ions in the fe 
the 1 


ind i curs in Ul Su 

vere pr \ winter in the | 
follo ' "y Phytophthor 
Qn? _¢ se s of the stand-dey o 
duces ( In experiments the g 
they ghest amount of root 

. t peratures of 22 i 

} I irre it | and none at 32 
rus. | oo. R. NM | ‘ i bean ind Sesbania sp sesbanl 
tles or « t ' / t t fungus Zoospores ippeare 
been teste for t \ 1 or any other type of ino 

f harley lesig est the resistance of alta 
festing pla forma is induced by incub 
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Svmpt ‘ is shown some tol 
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where ' sag kr. and above and sul 
extent t I ) ito )6plants prod 
were re | ‘ ilés sts but no viable egg 
All oats tf exper : ysts were irradiate 
for tl , +t 4 () ( HI and 360 kr Emerg 
{. strigosa. A ts was comparable to t 
C.1. 1915) pos < ; wer dosages. Hat 
fl) ' < elaved tor 7 ivs. ft 


ulmond (Prunus ed { ysts receiving 360 kr 
served a fe rva sely proporti to tl 
ease rea ire é re vered tro ré ts 
ties in 1956. S 60 kr. Mature females de 
of lea I t a ther dosages 1 
le ives : reottir ‘ ror il é elvin oU KI in t 
and the ftormatior parently normal except that eggs 
ganis! onsistent ! f t is »kKr. and al e eventualiv died atter 
green-fluorescent f Histolog sect s of intected roots 1 
monas svringae \; production by the irradiated larvae 
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Sy ptember, You 


reasy spot has been attributed to a number of causes, in 
cluding an undescribed organism, fungi, rust mites (Phyllo- 
eptruta oleivora (Ashm.)), and physiopathic agencies. 


ptru 
Within the past decade, greasy spot has come to assume 


considerable importance, ind much sulfur has been applied 


to control attendant leat drop on the supposition that the 
} 
I 





disease is caused by rust mites. iis report co the 
findings of Tanaka and Yamada in Japan and estab the 
fact that i Florida greasy spot Is caused by a tungus. The 
etiolog agent WU Florida is the Cercos ra stage o! a 
species ol WVvycosphaerella 

{ method fur detailed genetic analysis of pathogenic loci 

ist fungi, and genetic analysis of pathogenicity in Pu 
inia sorgl Fiancas, A. L.. ano J. G. Dickson. The 
demons n of suppresse d pathogeni factors in the 
licarvon of cultures ol! P. sorghi when inbred, and of the 
nonalleli nheritance of such tactors, pointed to the need 
of inbreeding and isolation of these genes betore race cal 
be established on a genetic basis. The gen status of a 


locus for pathogenicity in the fungus is detected by inbreed- 





4 / 
ing a culture and comparing the aecial, clona nbred re 
binants with it on a complement ol liflerential hosts 
hose single genes conveying resistance are allelic. This 
rocedure narrows the scope of the interaction and reveais 
iden pathogenic potentials of a culture towards a discrete, 
singie gene locus tor resistance in the host Four differen 
tiallv f{ hogenic cultures were inbred through Oxalis corr 
96 subcultures were studied tor pathogenicity on 
6 cor s representing 2 gene groups with factors pre 
sumably allelic within each group. The 96 sublines seg 


regated into 5 pathogenic types. On the basis of the patho 





gel ypes recovered, gene pools appeared to condition 
pecific pathogenicity in the dicaryon of P. sorghi tor sp 
s in the host as well as a specif gene-lor-ger 
i ) of strawberry ine ¢ ( a figma 
sitizing fungus. Forp. Donato H.. AND STEPHEN Wu 
HELM An ap] rently undescribed fungus parasite of sti 
is of strawberry flowers is widespread in central and 
southert vastal California. Experiments carried on in 
field and greenhouse have demonstrated that this fungus 
iv caus Iruit to become Misshapen, apparently by pre 
venting fertilization. Growth of the s is restr 1 t 
stigmas, here limited penetration intercellular in 
S101 rs. In moist weather, abundant conidial spor 
ition occurs on the stigmatic surfaces, Morphological 
ail 


haracteristics place the fungus in the Imperfect Family 
Moniliaceae. In nature, the fungus has been found growing 


on stigmas of Fragaria chiloer sis and ot Rubus irsinus 
ilong the central California coast, and it is postulated that 
id is occurred from these native hosts to the cultivated 
Sita I The fungus has been grown experimentally or 
stig is iny additional rosaceous piants but has taille 
to gr flowers of 10 other families 
{ ( tion of the use of excises eal gratts ur sfrau 
bert rus studies. Futon, J. P. A_ positive leaf graft 
not assure transmission of the viruses present in tl 
ionor plant lransmission varied tl ic! rus Or 
reila results were obtained with mild mottle irus thar 
it! rus (.( epinasty virus) or with latent virus A. Trans 
mission was affected neither by age of the leaf of the donor 


ner by storage of donor plants at various temperatures 
between 21° and 36°C for 24 hours prior to grafting. Eff 
ciency was reduced by exposure ol! ionoer plants to pro 
mged periods of light. In an attempt t evelop a rapid 
iid in identifying strawberry viruses. excised leaves were 


water at various temperatures betweer 
and 46°C for 10 and 30 minutes prior to grafting. Althoug} 





epinasty did not develop in many of the plants grafted to 
eaves that had been treated in hot wate ove 40°, the 
results indicate this was related t virus concentration 


rather than to elimination of virus C by inactivation L' se 


‘as made ¢ tnis technique in separat I o components 


of a virus complex. Mild mottle virus was isolated by the 
hot-water treatment from a complex also containing virus ¢ 
Virus C was isolated from the same complex by holding the 
grafted plant 14 days at 33°¢ 


{ rapid method for partial purification of some unstable 
ant viruses. FULTON, Rosert W. Most mechanically trans- 
mitted stone fruit viruses are very unstable in extracts, 
losing most or all infectivity in 3 hours. Clear, infective 
preparations were obtained by grinding infected tissue with 
about twice its volume of calcium phosphate paste in 0.03 
M phosphate buffer and centrifuging for 1 minute or less. 
Infectivity of the supernatant was equal to or greater than 
that of untreated extracts and remained infectious much 
longer than did untreated extracts. The method was effec- 
tive with Prunus viruses A, B, and H and with rose mosai 
ind apple mosaic viruses Tobacco ringspot, cu umber 
mosaic, tomato spotted wilt, and pea h vellow bud mosaic 
viruses apparently were adsorbed and sedimented with the 
calcium phosphate. Calcium phosphate freshly precipitated 
from 0.1 M solutions of NasHPO, and CaCl, and containing 


gave best results. Extracts in buflers of 


pH 6.5 to 8.7 yielded infectious supernatants; pH 7.0 to 8.0 
was the optimum range. lonic strength of the buffer was a 


about YO°C. water 


critical factor. Viruses in distilled-water preparations were 


idsorbed but could be eluted by resuspension of the calcium 


phosphate in 0.03 M buffer. Buffer of 0.1 M or higher 


vielded slightly green supernatants 


The use of chemical indicators in the study of distribu- 
tion of row-treatment fungicides. Garper, R. H., ano L. D. 
Leach. To study the distribution patterns obtained when 
materials are sprayed or dusted in the seed furrow, trials 
were conducted with radioactive rubidium 86, with an oil- 
soluble safranin dye, and with a fluorescent dye Radio- 
autographs made from soil profiles taken from the rubidi- 
im-sprayed rows, indicated qualitatively where the material 
was located. When |] spray nozzie was used in tront of a 
seed press wheel, the material was concentrated at the bot 
tom of the seed furrow and the soil near the surface was left 
intreated. One spray nozzle behind a seed-press wheel con- 
centrated the material near the soil surface, leaving the 
bottom of the furrow untreated. Two nozzles, 1 in front 
ind 1 behind the press wheel, provided more uniform dis- 
tribution but introduced a mechanical problem because of 
the wetting of the soil ahead of the press wheel Because 
of the difficulties associated with dusting with radioactive 
materials, oil-soluble safranin was used to study both spray 
and dust applications. The treated profiles were divided 
into 14-in.-square sections. The dye was removed from the 
sections with xylol and measured colorimetrically. Profiles 
treated with a flourescent dve were observed under ultra 
violet light. Preliminary results indicate that this material 
has possibilities for a rapid evaluation of the distribution 


tt 


attern, 
De elopmentai an / geneti hases ol resistance ot wheat to 

se smut. GASKIN, Timotruy A., AND JOHN F. SCHAFER 
Resistance of wheat to the loose smut fungus. l sti/ago tri 
Pers.) Rostr.. may function at several different stages 

of plant development. That maternal tissue of Tremezino 


P.I. 191704) inhibits penetration was indicated by differ 
ential infection of reciprocal F; plants of a cross with the 
susceptible variety Knox. Exclusion of the pathogen by the 
embryo in Hope-Hussar (C.I, 11682) was demonstrated by 

croscopic examination of inoculated seed. Reduced ability 
of the fungus to invade the growing point following seed 
ermination was observed in Riette (P.1. 191749). Exami- 


on of seedlings at stages of development showed that 





tain itself in the growing point 





earlier invasion. Com 


parison of preliminary genetic studies with developmental 
studies indicates that there is a relationship between the 


} 


number of stages of plant development at which resistance 


s expressed and the number of genes that condition the 


action to the loose smut fungus. 
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Cultural variar ( 4 Nw. RA H J \ pts to 
AND Georce W. | . ntrol Verticill er pepper! I Ventha 
0 collections of ¢ erita | ind / aL.) geneti 
of grasses were ( sistance r che nts hav bee! we un 
on a standard essfu Various cultural practices have been studied, 
sucrose, and malt ex heretore, as a means of limiting this disease in areas where 
among the isolat sists. Stu 3s of the vertical distribution of V. a trum 
ee oa | is of this region revealed a patter tely 
noted The spor . * ea £ | ! . 
he extel Bicol re! m that found in miner oils. S ples 
up of fin aa ¢ 0-11 ncrements t i | f ind 
ind more or gs of susceptible peppe! : pial 1 as 
show a wide rat : plants. The infection idence from ¢ sample 
well as sector is ast 0 to 6 in., 97.2 6 2 in., 9 2? to 18 
Cultures { seve d to 24 in., O - 24 to 30 in., 4.5 to of In, 


Dactylis glomerata f } \ inversion technique was developed Dy which 


abundance of not ntaminated topsoil can be buried to a depth of 14 
isolates have a dist ] \ -In, moidboard piow wit i l6-i1 rus! plow 
of a fermenti: é t inted on the frame ahead of the large plo ised 
counterclockwise t turn t top 10-12 in. of soil int th previous furrow 
this is clockw lor irge plow inverted the remaining li L in. of 

I 1Yo6 i ot e pi is 0 i illV 


the dwarf / nt () ‘ i iept I \ ra 
i tl | h I ire retention, and re ed so é ! 
spores of the 
tact ’ > il henefits lerive fry ' 
were treated wit il f 
wall is cor pose 


arable layer Tr} ' ‘ ( the 1 alse 
alcoholic potas ettuce. Grocan, R. G., F. W. Zink, W. B. Hev ‘ 











hour. It ligest . zs There is no proof in the literat +t 
it is a pectin pe t ills Ot Dl In Of iettuce 18 a soll-bort ru i oug 
The reticulu . e pub itions indicate that this relations beer 
he expanded al sta she } present studies } ive ly or ‘ 
endospore erict s of tl 1usa oe R . rc 
followed by 3 ntect : ere rendered nonintectious I 
ind chemical te ition tor 10 minutes ith solutions of lO NaOl 
cellulose-chitis \ M0 Het . 1) Sg sar 1 ¢ 
net to the nd pheno but not by 1-100 Var P 
lavers that are \ iu ! etnyi ditni irbamate and sod) I ( 
with sodiu hyn ercaptobenzothiozole), 1-100 nabam. or |! ( 
droxide in Shear P infested soil { ele . 
differentiated wit} ( Ss} t : I t y were re ved tro the int SO 
the Maul reac ! . nersed in ]—2000 Hat 
refluxing for | |} I spla nto steam-sterilized s s , 
1% potassiun } r " t< ' rely was i i iter I , te 
laver is a | t Hof eveloped Ng ell S t es 
endospore lave! ! ius I ot Dig ein sett 
aw t fected «<< ind 1 ‘ 
‘ I t The aus oe < 
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| 1 16 hours of light. of sweetcl rat 20 f irs 
cytovirin, when apt : t ys 1° R 
t iT . s ( eT t ) if rs | 
l day before inoculat i i i i . a \ 
again 1 week later. 1 ‘ irg g 
‘ ints Of alsix ind sweetciover at 20 ind i6 hours - 
plants from the disea | lon 
ft red clover at 20-25° and 4 hours of light, and « rims 
plants showed «vste ; “ud ( g " 
Cytovirin complet: - 
1 \ osalk is Indl te t . 3 I ; 
southern bean mosa : l ica é g 
ntage tf inte ns of sweetclover and sike ove t 
{ I os ases, each f the viruses pro g { 


The vertica fection ever the entizve temas of conditions ctudl 











September 


: ’ 
Effect of set reatment with fungicules and with comobt- 
nations of fungicides and insecticides on emergence and 
a 

ontrol of covered kernel smut of sorghum in 1956. HANSING, 


FE. D. An experiment on emergence was conducted with the 
sorghum varieties Atlas, Midland, and Westland and the 
DeKalb hybrids C-44, D-50, and F-62. The treatments were 


randomized within each of 5 replications, and 200 seeds 
were planted per row. The average emergence for the non 
treated seed was ra) . whereas that of seed treated with 
Panogen 15 (2.2 cyano(methylmercuri) guanidine) was 


530% and that of seed treated with Ceresan M (7.7% N 
ethylmercuri) -p-toluene sulfonanilide), 51%. The emer- 
gence of seed treated with Panogen 15 and Drinox (30° 

g 


aldrin) was 60%. Emergence for seed treated with non- 





mercurials was as follows: Arasan SkF-X (75 thiram). 
4%; Panoram 75 (75 thiram), 54%; and Captan 75 
75 uptan), 92 Sixty-one per cent of seed treated wit! 


> Or 
Fs) 


Panoram D-31 (56.2 thiram and lf dieldrin) emerged. 
In an experiment in which untreated Pink kafir seed was 
' 1 in 3 replications, an average of 


oculated ind plante¢ ] 
10% of the heads were smutted. Complete control of smut 
was obtaine with the above seed treatments. Control also 


was obtained with combinations of thiram-dieldrin, captan 
dieldrin, and captan-lindane. Higher emergence was ol 
ained with the combinations than with their fungicide 


interparts aione 


Fungi ass ated with oat seed in Kansas HANsING, I D.. 
C. T. Rocerson, anp R. W. Bearpmori \ total of 156 


farmers’ san pl s of seed were selected at random from the 
1950 through 1953 crops of the oat varieties Kanota, Fulton, 
Osage, Neosho, Cherokee, and Nemaha. During the wint 

and spring ol 1954, seed of each sample was surtace steril 
ized and then 100 seeds of each plated on acidified potato 
dextrose agar. The isolates obtained in the different classes 
of fungi were 2 Phycomycetes, 1843 Ascomycetes, 729 


Deuteromycetes, and 99 unknowns. The isolates were dis 
tributed among 6 orders, 11 families, 30 genera, and 50 


identihed species. Chaetomium olivaceum was isolated most 
frequently, accounting for 793 isolates, with the majority 
Irom the 1950 seed, Isolates ot {/ternar a tenuis were 
second, with a total of 175, of whic h the majority was trom 
the 1953 seed. Other fungi isolated 10 or more times in 
order oft prevalence were ( haetomium gliobosun B5). 


Sordaria fimicola 145). Eurotium chevalieri (128). Chae 
omium indicum (128), Thielavia terricola (83). Chaeton 


um elatum (69), Sporotrichum roseolum (62). Chaetomium 
bay j oO " 
hotrichur 19). Eurotium amstelodamti i8). ¢ epha 0 

sporium asperum (29), Fusarium roseum (21). Xylaria sp 


(17). iTvuiiiaria geni lata (14) Vicroascus CLUTTOSUS (13). 
Sporormia australis (13), Pullularia pullulans (13). Hel- 


{ new approach to the é valuation of nemato ide s for th e 
ontrol of the golden nematode. HARRISON, MARTIN B. In 
the golden nematode research program, the testing of com- 
pounds su as D-D (1,3-dichloropropene: 1,2-dichloropro 
pane) and E.D.B. (1,2-dibromoethane) as nematocides has 
been performed in l-gal. glazed crocks filled with infested 


] } 
soil. Efhcacy was determined by a larval emergence test 
on cysts removed from the treated soil 2 weeks after fumi 
gation Phe introcguction of several new nematocides of low 


phytotoxicity and low vapor pressure has permitted a modifi- 
cation in the test methods. lhe experimental nematocids 
PRD }.4-dichlorotetrahydrothiophene 1,1-dioxide) was 
tested in 4-in. clay pots in which potato plants were grown. 
The test con pound was added to the soil at the time of 
planting and at intervals thereafter. A count of the im- 
mature females th it de velope d on roots at the per phe rv of 
the soil ball was taken as an indication of the efficacy of 
the compound. The average number of immature females 


trom the replications of each treatment was as follows: 


P ! 
> 
PRD (40 Ib./acre), 1.6; PRD (80 Ib./acre). 1.3: PRD (160 
acre), 0.6; D-D (450 lb./acre). 13: and untreated. 70 
Data on phytotoxicity may be taken simultaneously wit} 
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ounts of female nematodes 


Relation of field infection to decay in stored Emperor 
s. Harvey, JoHN M., Incipient field infections are the 
primary cause of spoilage in stored Emperor grapes. Post 
harvest infection is largely prevented by sulfur dioxide fumi- 





ition. The measurement of infections present at harvest 


been used to forecast decay in storage. Grapes har- 


has 
vested within 2 weeks after exposure to rainfall suffered 
severe decay in storage; this was consistent with forecast 
it time of harvest. Those harvested 3 weeks after exposure 
had a negligible amount of decay in storage, since infected 
berries were detected and removed at harvest. The fore- 
cast predicted variations in potential decay in individual lots 
as related to harvest date and vineyard source. This infor- 
mation was used as a guide to marketing and to reduction 
of spoilage losses in storage. Botrytis cinerea was the prin- 
cipal cause of decay in grapes harvested after rainfall. Rots 


caused by Cladosporium herbarum and Alternaria s] 


were 
ess prevalent and were related less to rainfall than was B. 
redominant 


nerea, In dry seasons, C. herbarum was the | 


iuse of decay. Counts of spores present on the surface of 


grape berries at harvest indicated no relation bet 


yeen stor 


ige decay and spore population, 


Relationship of stomatal size and number in gladiolus to 
trietal response to atmospheric fluorides. Henvrix, J. W.. 
snp H. R. Harz. The relative sensitivity of 42 varieties of 
gladiolus was determined by making planimeter measure- 
ments of the extent of foliar scorch on a series of leaves 
systematically selected from plants grown within a fluoride 
pollution area near Spokane, Washington. Stomatal fre- 
quency and the size of stomatal wells were determined from 


corresponding leaves selected from plants grown near the 
re riphe rv of the pollution zone. In the latter determinations. 
both microscopic cross sections and celloidin in pressions 
taken at 12 predetermined leaf positions (front and back 
surfaces) were utilized. These studies revealed 1) wide 
differences in varietal sensitivity to atmospheric flourides 


5>-B97% oft total leaf area scorched): 2) wide differences in 


average stomatal frequency among varieties (145-257 per sq. 
mm): and 3) noticeable differences in the average diameter 
f stomatal wells (6.78—15.74 «) \ plotting of these results 
reveals a fair. but necessarily constant, correlation between 


varietal reaction and each of 2 factors: stomatal frequency 
ind stomatal well diameter. In general, low stomatal fre- 
quency and/or small well size were associated with resistant 

irieties whereas the more sensitive varieties tended to 
possess higher stomatal frequency and/or greater well size 

Resistance to Helminthosporium dictyoides in inbred lines 
of Festuca arundinacea. HENSON, LAWRENCE, AND ROBERT 


C. Buckner. Three families of tall fescue selected for palat- 
ibility were clonally increased and transplanted to the field 
in April, 1956, for seed production. One second- and 
third-generation families were represented by 14, 15, and ] 
The planting consisted of | 
-plant replicates of ¢ clone, with the plants spaced 
ft. apart in a randomized block design. In the spring o 
1957, an epidemic of net blotch (caused by H. dictyoides) 


inbred lines, respectively 
ich 


—m WhO UIbS 


developed over the entire planting, providing an opportunity 

to observe the resistance of these clones to this disease 

The most resistant clones were characterized by a few small 

lesions per plant, but 95-100% of the leaves of the most sus 

ceptible plants were infected. On April 12, 1 plant of each 
a5 > 


replication of each line was scored 1, 3, 5, 7. or 9, the score 
increasing with susceptibility. The score of the 14 clones 


amily 61-48 varied fraém 5 


if the second-generation f rt to 3.9, 
with an average of 4.0. Scores for clones of the third 
generation family 42-33 varied from 2.3 to 8.7, with an 
average of 6.4. The other third-generation family, 45-50, 
was highly resistant: 13 and 2 of the clones scored 1.0 and 


}* 


respe tive ly. 


Isolation of cork virus from symptomless roots of Nema 


rold sweetpotato. Hicpepranp. FE. M. That the foliage and 


as 2 


oe, 


—~ «wee 
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‘ 
types in the « . it fungi, 1 in the b iff s it lungus and trations of 100 ppm or less killed mvcelium { Pythium 
‘um, the other in © sii/ag enae The former sorus is a covered tphanidermatum or of Rhizoctonia solani after a 1-minute ; 
agar sndurate type that usually Is confined to the apical floret. exposure. Twelve compounds at 10 ppm or less inhibited i 
~— and only rarely involves the other! florets, which otherwise growth of the same pathogens 100% as determined by the 
the sre rendered sterile, In contrast, the sorus of (. avenae is Defense Agencies agar-plate technique. No injury resulted 
Tha an exposed, indurate type that envelops not only the entire when butane-1,4-diol bromoacetate was applied in solution } 
— infloresce a b at t " be. ew a = ee tal p to 2000 ppm to tomato foliage: however, all oiee waste 
The ity of ——. - ik oa “a ’ gs a : pounds caused injury at concentrations of 500 ppm and De 
gs smut fungus, half of the sporidia exhibit a ial chara epwasds. The taliencs 6f ttiectiae aii ae eee ¢ 
ter t teristic that prevents growth in culture. Occasionally this Bis: : 5 
and etl il effect is exhibited by 3 or all 4 sporidia trom a promy- OEICHY WES CvIGem. 
—— el im and rarely by none or only 1. In spores from the ©, 
— flag leaf sorus produced by lL. avenae, the lethal effect Factors relating to the water-soak method of plant dis- 
Xes isually is exhibited by all 4 sporidia trom a promycelium, ease control. IvANoFF, S. S. In studies on the effect of the : 
s of occasionally by only 3, and rarely by only 2. In the buff water-soak method on the control of fungi on unshelled i 
Nese emut fungus, the ethal tactor segregates independe ntlv of peanuts and ol seedling blight of oats (caused by Helmintho- } 
Salt the 2 sex npatibility factors, In the biotype of [ sportum sativum), unshelled peanuts and oat seeds were ; 
ales wenae that produces the covered indurate sorus, a specifi soaked for 20 hours at room temperature in standing water, ; 
ol association between the lethal and sex compatibility factors with and without addition of 2.5% NaCl, and in sea water. ; 
11es is indicated e most important factor in disease control by the water- 
soak treatment seemed to be the removal from the substra- 
; {ntibiotics eliminate systemic downy mildew from hops tum (seed coats, glumes, or shells), through the process of 
3 Horner, C. F.. anp C. R. Marer. Stre ptomycin sulfate as liffusion, of Buserenss necessary for germination and growth 
, Agristrep and griseofulvin at high concentrations elim! or the pathogens. Restoration of nutrients to the previ ; 
= nated downy mildew from systemically infected hop shoots ously wate r-soake d subst: atum re sulted in resu ne d fungus 
— In 1 test, streptomycin spray at concentrations of 1000, 3000, action. Re moval of inoculum is assumed to play a part. 
, ' and 5000 py transformed 16, 71 and 100%, respectively, Deficiency of oxygen for host and parasite was of some ‘ 
a treated shoots into healthy vines. In another test with importance in reduc ing fungus growth and in totally inhibit 
ere s greater \ ime of streptomycin spray at O. 250. 500. 750. ing germination of seeds that were heavily intected or ot low 
lata 1000, 1500, and 2000 ppm, the percentage of hills remaining germinability. Antibiotic action by mi roorganisms was ol 
cil nfected was 91, 69, 59, 34, 11, 9, and 3, respectively. Com little or no value in suppressing pathogens in the _ cases 
parison of 1000-ppm streptomycin spray and dust on 800 studied, I he healthiest seedlings were those produced trom 
hills each resulted in 86 and 0 control, respectively. Ap- seeds soaked in salt water or in sea water. Saits at osmot q 
p plication of streptomycin sprays during rapid vegetative oncentrations inhibited fungus growth and eliminated 
growth appeared t result in better ontrol than applica . ak” seeds, causing death through cell plasmolysis 
_— ion at ot! es. Griseofulvin spray applied at 500 or 
ent 1000 ppm to basal shoots eliminated turther production of Powdery mildew intumescences on watermelon fruits. 
- systemically infecte for the remainder of the grow- IvVANOFF, S. S. Overgrowths on the rind of watermelon ; 
ber ing season. The following spring, the block of 300 hills fruits, in the shape of warts, pimples, scabs, and similar ' 
ind previously treated with griseofulvin had 20 infected shoots excrescences, werr found to be caused in the greenhouse by 
rea whereas 5UU untreated } ills had 141, i species of Ervsij haceate probably I hora earul Pow 
ids lery mildew appeare ion young trults soon alter they were 1 
oF Venu er ne races ot the barley sca fungus wU formed. The fungus colonies resembled on the whole com 
California. Houston. Byron. R.. ann | | Asuwortsx. IJ on powdery mildew spots on cantaloupe vines growing ad 
\The barley rietv Atlas 46 (CI. 7323 s released te icent to the watermelons. From 7 to 10 days following the 
tf California rs in 1947 as a variety resistant to scald ppearance of the w spots on the fruits, the areas cov $ 
1use R sporium sé s) and powdery mildew 1 by the fungus became raised. The borders of the raised ? 
ra aused by FErysiphe graminis f.sp horde The variety ireas followed almost exactly the outline of the mildew 
Is irried genes for agronomic characters s ar to those of spots. There were no intumescences formed where there was 
L, Atlas (C.J. 411 ind genes for scald resistance fro the no preceding growtl I the tungus The fungus growth be ’ 
ine riety Turk (| Hli-2 In 1953. the sea lisease was gan to disappear even betor the umescences were fully 
ro ‘ i « \ s 4 several field lo ons By 1956. the lor The number of the I ljual overgr ths na e 
\ s extre susceptible in ureas of the state singie fruit rie f t er a lI ed The 
\I P 2 i fungus . tail ft. < ind tor 1150 t « 2 ‘ Pes 
4 < r r eties trom le se] ‘ ireas iW : etr 11iv shaped | es ) it elevations S ping a 
re ( rr ' cel tv of 2 anlatec a deter . ssetting Dipping ng f ts in 1:2000 Kara ar WP 
ty i es Atlas, Atlas 46, Turk r La Mesita - nethythept +f i pheny i ané 
Osiris, ar | , lation of see < the gree ; somers) preve! 1 int n and hyperplas 1 
. $ - W xceptior | ~ tes oge! } he i¢ g al reduct at i 
’ (Atlas 46 vy e also pathoger mn 7 ) < ‘ 1s vate y ; S JOHNSTON lirus 
nt nhoge I inieties Phe Ss S te is [ f hynchus mar nd ass ated = ne atodes ere 7 
: / s sporulation t 25, 50, 75, and 100 f field capacity ar ut satura 
an ‘ Survival leter I at aay intervais is highest 
. H 2 s s ng How } | ¢ et 1) and 60 r st at | and at saturation 
- AND Ba A4RA f { 11} | ent ' t fung r I tior educt t erag g 75 sua r witt 
“- les of pe alu plant patholog el : s 5 to? ys. Ster i : e soll samples were ad ‘ 
- vas pounds of the ge g em} sted te oisture els of 50° of held capa and satura 
, g the od oroacet or bre a t ety g DI | eTtain sterile ! nonsteriie saturated sé s, the ; 
1.4-bis-bromoacetoxy-2-butene ita 1.4-d sacetat xvygen was replaced by ! ger Reduction of nematode 
nd 2-bromoacetoxvethy] hloride lL sefulness as foliar or imber was greatest in the nonsterile saturated treatments 
S < fung < is dete! ined bv laboratory greenhouse vithout oxvgen: there was I reduction at 50 moisture. 
and f 1 sts. Seven materials inhibited spore germinatior hirty aerobi ind 6 anaer c bacteria were tested for ‘ 
' (1.D I aria sp. at 1 ppm by the A.P.S. standard effects on the nematodes. Nematodes were submerged in the ; 
as Siass-sinde technique Solutions of 15 my inds at concer acteria tures, filtrates, and edia \ species of Clostri ; 
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dium produced i ¢ Studies with virus incitants of pea streak Kim, Woon = 
in from 15 se snp D. J. Haceporn. A collection was made of 47 isolates 
as partiall d { viruses inciting pea streak in various parts of the United 
utes. al t \ States, and the isolates were mechanically inoculated into 
hacter peas and other hosts. On the basis of symptomatology and 
lation ifferential host reaction, isolates were placed in 5 groups; 
n isolate typical ot each group was chosen lor de- 
¢ tiled study. Isolate 1-5 (Ida.) was similar to the Wisconsin 
a k ' ra ip pea streak virus with respect to symptoms incited and to 
es es ; , ertain physical properties but differed in host range. 
inoculat i temperature effects, and aging in vulro Isolate 1-7 (Ida.) 
i cll ; was s ir to alfalfa mosaic virus but differed somewhat in 
Inocula plant | that it p luced a yellow-margined red mottle on soy. 
hetweer ( ind ean, incited local lesions on tobacco, and had a higher dilu- 
observed r evate é tion end point and a higher thermal inactivation point. Iso- 
vas susceptible to int f the trea late M-S (Minn.) had a dilution end point greater than 
virus, hres il K) 1126 1:10® and produced characteristic streak symptoms on peas, 
were suscept Phe \n unidentified isolate from New York rarely incited streak- 
same 3 variet 7 | f Lf lO7TOA ing on greenhouse-grown peas but caused tip blight of peas 
ind 20190 eT ind of Crotalaria. The V-IIL ( Wis.) isolate incited severe 
virus that apparent streaking on peas; although systemic symptoms on zinnia, 
None of the iriet pt e t ire beans, and tobacco plants somewhat resembled those pro- 
stripe virus obtain n fi nfecte duced by strain 14, of cucumber mosaic virus, it differed 
seed The iruse ! in symptoms on cowpea, host range, physical properties, 
cereal plants fro é ind temperature effects 
none was recovered f1 ; 
reactions sug t { new staining technique for in situ observation of Praty- 
useful as differentia enchus penetrans and other endoparasiti nematodes, 
ically transn 1 cerea KIRKPATRICK, J. D., AND W. F. Mat. A method has been 
leveloped by which various stages of endoparasitic nema- 
Mechanical trar odes can be clearly differentiated from root and other host 
KarRLE, Harry P. Px tissues. Clearing by means of a bleach makes possible the 
mechanically transmitte ise of a wide variety of stains, Advantage is taken of the 
families: Amarantha iceae, | i buffering capacity of proteinaceous material to distinguish 
Compositae, Cucurbita ( | \I between plant and nematode tissues. Material containing 
vaceae, and Solanace () fl plant i endoparasitic nematodes is placed in 0.5—1.0' NaOCl, for 
lated. Bountiful beat Blackeve ( t-8 hours, rinsed in water, and immersed in 50 ethanol 
probably the best for several minutes. When drained, it is placed in either 
necrotic local lesiot |!) bromphenol blue or bromthymol blue, 1% solution in 
ind necrotic lesions oO 0% ethanol, for 4 hours or more to develop maximum con- 
host. No symptoms aj t! I i trast or 2) in a 0.05-0.10% solution of the same dye in 50% 
recovered from, 1 Cor it ethanol for 12-16 hours for greater detail. When drained 
Cruciferae. and Un fey t id and rinsed, the material can be observed in 0.2°% acetic acid 
with diluted juice ext I n 50! ethanol, or it can be transferred to water for 
systemic shock svmpt \ ry inoculat el several minutes and mounted in glycerol, or it can be trans- 
made on Bountiful ferred rapidly through a series consisting of 50% ethanol, 
Even though natura 10 ethanol, and 70% isobutanol (1-2 minutes in each) 
chickweed, filaree, at I ind mounted in diaphane. Use of heated cover slips reduces 
mechanically inocula suubble formation. The nematodes and eggs are green to 
virus was not reco deep blue in colorless tissue. Placing the material in 
similar to those of the kt I le tre 150,000 safranine prior to mounting increases cell wall 
which thev were letail. After 10-14 days, the colors fade but can be reconsti- 
ited by immersion in the dye. 
The pr 
KeENpDRICK, Epcar | \ 1) The tox effect of @q tackgrass on growth of altalta. 
is readily cultured it ‘ tif KOMMEDAHL, T., A. J. Linck, ano J. V. Bernarpint. In 
growth in a living hos ent r the pr field tests, both stands and dry weights per plant of alfalfa 
duction ot teliosp re | ere half as great when alfalfa was sown In soll previously 
isolates from germinat es of R I. 1¢ occupied by quackgrass, Agropyron repens, as when sown in 
teliospore productior tu ft quackgrass-free soil. In the greenhouse, the addition to soil 
spore-producing { dried rhizomes from quackgrass (ground to a 40-mesh 
sporidial growth of ize) resulted in 1) severe stunting and chlorosis of alfalfa 
face of the agar slant. 1 te spor seedlings, 2) reduction in stand of alfalfa seedlings, and 3) 
at random on the s | t i delay in germination of alfalfa seeds, A second planting 
only visible growtl of alfalfa in soil mixed with ground rhizomes also resulted 
the black spore 1 stunted alfalfa plants. Ground rhizomes were mixed 
germinated like nor i vith water and filtered. The green weight of alfalfa grown 
with whorls of pr s on soil to which the residue and filtrate were added sepa- 
dicaryotic stage is req prod itely was only 20 and 75%, respectively, that of plants 
teliospore-producing tur é een e thar crown on untreated soil. Autoclaving of either soil or 
merely haploid lines. 7 ical tact rhizomes did not change the results appreciably, and the 
that secondary sporidia { uld not e in ilfalfa varieties Narragansett and Ranger were affected 
culture with known | nus sp : equally 
the behavior of the } " ! that 
they are either d il Effect of rus infection on lowering and seed production 
saprophytic propagat Ladino white clover. KreitLow, K. W., anp O. J. Hunt. 
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In greenhouse tests, 31.7% fewer flower heads were pro- 
de ed on 320 plants of a virus-infected clone of Ladino 
white clover than on an equal number of healthy plants of 
the same clone When healthy and virus-infected plants of 
»«lonal lines were compared In field plots, the virus-infected 
plants produced 13.9 and 20.3 fe wer flower heads per sq. 
tt. than did healthy plants of the respective clones, Seed 
\ from virus-infected plants of the 2 clones was 093.4 
and 29.2 ss, respectively, than that of their healthy 
unterparts. There was no diflerence in germinability of 
seeds arvested Irom Virus infested and from healthy plants, 
or was there any difference in percentage olf abnormal 
ceeds. Virus was not transmitted through seeds arvested 


niected plants. 


Ini} bittor ot tobacco mosale virus multiplicatior and 


} ; ; ] 


/ nitures by substituted purines 


fects on host tobacco tissue titu ] 
KurtzMaAn, Raven H., Jr., ALBert C, HILpEBRANDT, ROBERT 
H. Burris, AND A, J. Riker. Several 6-substituted purines 
nd 2-oxypurines were tested for activity against tobacco 
rus multiplication in infected tissue cultures ol 
Vieotiana tabacum 1. Virus activity in the cultures, after 

in for 1. 3. and 6 weeks on media containing the 
s measured with a local-lesion assay on a hy 
brid of \. tabacum & N. glutinosa. Host tissue growth was 


easured as wet weight after 6 weeks as an index of phyto 
xicity. Virus multiplication was inhibited by 6-methyl 
irine at 0.01 mg/l; inhibition was progressively greater 
er the range of 0.05, 0.1, 0.25, 0.5, 1, 10, and 100 mg’! 
vached 50% at the 100-mg level. Phytotoxicity o 


ind appt. 


irred at 0.25 mg/l. and no growth occurred above 0.5 
| 5-mg tissue seed pieces), Phe 6-chloropurine was 
neither antiviral nor phytotoxic at levels of 10 mg/1 or less, 
it above this level it was phytotoxic and had antiviral 
etivity. At 15, 22.5, and 33.7 
virus infectivity decreased progressively Fifty and 100 

| allowed no growth of the host tissue, but virus infe 
vitv was reduced to about 50% of that of the control. Hy- 
poxanthine and 6-mercaptopurine (0, 0.01, 0.1, 1, 10, and 


mg 1, both tissue growth and 


100 mg 1) and 2-oxypurine (0, 0.01, 0.1, 1, and 10 mg 1) 
showed no antiviral activity or phytotoxicity. 
Three new naturally occurring strains of wheat streal 
osale wus ut Kar Sas and the Great Plair s | _ a F _# 
W. HB. Sint, Jr., Maria S. Det Rosario, anp J. M. KAINsK! 
Of 414 samples of wheat streak mosaic virus collected in 
wheat and other grasses in the Great Plains during 6 years, 
(60 were the vellow strain (Marmor virgatum var. typicum 
McK.) ; 52 were of 4 other symptom types, including that 
I e green strain (VW. virgatum var. viride MeK.). Nine 
ere mixtures of viruses of 2 or more symptom types. 
Viruses of each of the 5 types were purified by selection for 
specific symptoms and by repeated transfers to Pawnee 
vheat. Each had physical properties similar to those of the 
low strain, and each was transmitted by the mite vector, 


feeria tulipae (Keifer) The green strain protected Pawnee 
wheat from infection by the other 4. The viruses of the 3 
new symptom types are designated as the white mottle. leaf 
rolling, and leaf striping strains. Search for diagnostic hosts 
among 50 wheat varieties. 20 \gropyron vheat hybrids, 

ill other known hosts showed that Pawnee wheat. whet 
ore it 70°F under winter greenhouse conditions, is the 


ng the 5 strains. Comparative tests based 
iry weight of mature plants and field trials based on 
showed the vellow and leaf rolling strains to be signifi 


nore virulent than the other 3. With all strains. 


Pawnee was susé eptible, Concho was intermediate, ind 
lriumph was tolerant. 

Li zed tungicide placement for control of garlic white 
rot. Leacu, L. D.. ann W. S. Seyman. The limited zone 


t infection of Sc/eratium cepivorum on garlic suggested the 


possibility that a persistent fungicide at a suitable concen- 
tration might prevent infection within the protected zone. 
In December, 1953. several fungi ides as wett ible powders 
f 


rr solutions were sprayed into the irrow ontaining ma 


TING ABSTRACTS 





chine-planted garlic cloves by means of 2 nozzles arranged 


to distribute the fungicide as uniformly as possible from 
the bottom of the furrow to the surface of the soil. With a 
planting depth of 2 in. and furrow width of 2 in., 10 Ib. 
of actual fungicide per acre furnished an average concen- 
tration of approximately 160 ppm (dry-soil weight basis). 
Captan at 6 or 12 lb./acre was ineffective. Calomel (HgCl) 
at 12 lb. gave fair protection, whereas HgCl, at 12 lb. or 
PCNB (pentachloronitrobenzene) at 25 lb./acre provided 
good protection. Similar trials in 1955 showed that PCNB 
sprayed as wettable powder or as emulsifiable concentrate at 
15-25 lb./acre (240-400 ppm) or HgCle at 10 lb. gave 
much better control than did calomel. Dusting the PCNB 
into the furrow gave protection comparable to spraying. 
Clove treatment with PCNB at 1% of clove weight reduced 
clove but not neck infection. Approximately 500 acres of 
garlic were treated commercially by this method during the 
1956-57 season in central California 


The production of oligosaccharides by Verticillium albo- 
atrum, Le Tourneau, DuANe. A modified Czapek’s mineral 
medium containing 3% sucrose was seeded with a mycelial 
suspension of Verticillium albo-atrum Reinke & Berth. At 
intervals, the medium was analyzed for sugars by paper 
chromatography. After 3-6 days, large quantities of sucrose 
and lesser quantities of glucose, fructose, and an unknown, 
\, were detected. Medium from cultures 6-10 days old 
contained sucrose, fructose, glucose, unknown A, appre- 
ciable quantities of a second unknown, B, and a trace of a 
third unknown, C. After 12-15 days, a trace of a material 
corresponding to raffinose was detected. All unknowns were 
less mobile than sucrose in a mixture of butanol, acetic acid, 
and water. Unknown C was less mobile than B, which in 
turn was less mobile than A. All unknowns gave a positive 
ketose test, were nonreducing, and yielded glucose and 
fructose on hydrolysis. The properties and mobilities of 
unknowns A, B, and C indicated that they were a tri 
saccharide, a tetrasaccharide, and a pentasaccharide, re- 
spectively, resulting from transfructosidase activity. Un- 
knowns A and B were chromatographically similar to the 
trisaccharide and the tetrasaccharide, respectively, previ- 
ously described by Pazur 


Survival of encysted eggs and larvae of the golden nema- 
tode to alternating temperatures. Lewis, Frepa J., AND 
W. F. Mat. Sterilized soil infested with golden nematode 
cysts was maintained air dry and at seed-bed moisture in 
l-pint containers. Both soils were shifted from 1 tempera- 
ture to another (—5° and 75°F) at intervals of 1, 3, 7, 
14, and 28 days for a period of 169 days. With some samples, 
a more gradual temperature change at time intervals of 3 
and 14 days was included by inserting a 40°F treatment 
between 9° and 75 At the end of the test period, viabili- 
tv of contents of cysts washed from the soil was tested by 


1) counting the number of larvae emerging from cysts im 
mersed in potato-root leachings and by 2) counting the 
number of immature golden nematode females developing on 
potato roots growing In soil to which cysts had been added. 
In drv soil. viability was similar following all treatments, 
including storage at constant temperatures of —5° and 75°F. 
In moist soil, greater losses in viability resulted from alter 
nating temperatures than from constant temperatures; the 
loss in viability was correlated inversely with the length 
of the time period at a given temperature regardless of 
whether the change from | temperature to another was sud- 
len or gradual. Some individuals survived all of the treat- 
ments, 


soil fumigation for control of the root lesion disease of 
walnuts. LOWNsBEeRY, B. F., anp S. A. Swer. Pressure- 
chisel machine applications of D-D  (1,3-dichloropropene; 
|.3-dichloropropane), Dowfume W-85 (1,2 dibromoethane) , 
and Nemagon (1,2-dibromo-3-chloropropane) at walnut 
planting sites in 3 California orchards heavily infested with 
root lesion nematodes (Pratylenchus vulnus) have resulted 
in satisfactory growth of California black and Paradox hy- 
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brid walnut rey f Stability ean spore volume is stant for some species 
Neither of the it varies with others, depending on such things as time in 
treated contr re a the particular t collected. Different mechanj 
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(Soianum tuberosum L. has been observed annualiv since 
1944 in a series of crop-rotation plots at the Irrigation Ex- 
n, Prosser, Washington. The condition, re- 


= 





perime nt : 
ferred to as “biack root, 


is the result of parasitism o 


outer layers of the roots Dy an apparentiy undescribed mem- 
ber of the Meliolales. No disease symptoms other than the 
blackening of roots have been definitely associated with in 
fection. Egg plant (S. melongena L.) also becomes infected 
when grown in the infested soil, but no other hosts are 


known. Attempts to grow the ftungus on artificial media 


minate the ascospores have been unsuccesstiul. 


and to germuiné 

The fungus produces a dense reticulum of dark hyphae 
(344.2 uw diameter) on the root surface This mycelium 
bears lateral 2-celled hyphopodia from which dark, knot- 
like haustoria develop in the epidermal cells, giving the 


, > : 
black appear e to the roots. Perithecia are superficial, 


black. flask-shaped, and ostiolate (200-310 105-140 yw) 
ontaining 1 to several ephemeral asc1 Ascospores art 
brown and ovate (24-31 & 14-20 w). They are 3-celled 
the entra ich the largest and are ¢ sed in a 
thin br es through which the ap : I spores 
prow it 
u's rune wart ind pea } stunt VMIILBE ATH J \ Peach 
ring spot virus has been closely associated with sour cherry 
ve s, pea stunt, and prune dwart. Attempts to sepa 
rate distinct viruses as the causal agent for ea disease have 
failed: therefore, the assumption that they ght be caused 
y distinct strains of the ring spot virus is investigated 
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I 
the cartenoid pigments indicated slight but hardly signif- 


ant differences in total content. The absorption in the 
visible spectrum at 444 mu and at 418 mu suggested qualita- 
tive lifferences. These differences appear to lie in the 


igment was quantitative and not quaiitative. Spectra of 


ad 


anthophyll fraction, but additional studies are needed to 
larify this point. 


Growth and leat analysis of one-year-old apple trees grown 

sand culture at different levels of calcium and potassium, 
vith and without boron. Mitixan, D. F., E. E. Pickett, 
anp W. J. Upcuurcu. Mealses-affected trees in Missouri 
respond to applications of boron yet rarely show fruit symp- 
toms. Tests showed no difference in the boron content of 
soil around a healthy and that of soil around a diseased 
high K/Ca ratio in the latter. Thirty- 
two scions from a diseased source and 32 from a healthy 


tree, but there was a 
source were bench grafted and planted in sand as ran- 
lomized paired samples; there were 4 replicates with a 
total ot 16 trees within each. 
4 s consisted of a modified Hoagland’s solution with 
i K Ca ratio of 195/210 and one with a ratio of 540/30, 


oth with and without boron, Growth measurements were 


Trees were ted twice weekly: 


ide every other week and leaves analyzed at the end of the 
seasol Growth for the minus-B treatments essentially 
Trees fed with the high-K solu 


as much as those fed the normal 


eased after the first month. 
i rew only about 50 i 
solution, with or without B Both B and K influenced Ca 
ptake. In the high-K+B treatments, the K/Ca ratio in 
} 
| 





es was approximately 12, whereas leaves on trees given 
e normal treatment +B) showed a ratio of about 3. 
l'rees on the high-K treatment contained approximately 15% 
re B than did those grown on normal solutions. The 
lition of B te the normal solution resulted in about 60% 
rease in uptake of Ua his was also noted in the high-K 
nent but vas less pronounced 
¢ gations on the iriy wart ivus disease giobve 
rtichoke. Morton, Donato J. Electron micrographs of 
from curly-dwarf-affected artichoke plants ‘(Cynara 
is | have sl n flexuous rods with mean lengths 
S.D iy ind mean widths of 15.4 i s.D 
)). Similar rods were tound in her hosts infected with 
e virus but not in healthy plants. Properties of the virus 
re etermined tft pe is | Vs thermal nactivation 
g 60" ©; aging uv {7 19°C), 2-3 days: and 
n end point, 10°—lf lepending on virus source. Dis 
ease symptoms and percentages of artichoke p ts infected 
ere greatest at lo and iy ¢ ind absent at oU*t The 
- nge has been extended to inciude sunflower Helian- 
sant s L.), which develops chlorotic lesions wit ight 
re ecroti argins, a achelor’s-button (Centaurea 
nus | which develops necrosis of veins and twisting ol 
shoots. Zinnia (Zinnia elegans Jacq.), previousiy reported 
. syste host It s loca esions on a eaves at 
ind y ‘ l 7 lavs following ation 
Lesions oO! nia are t t rk borders. Z la is 
‘ i ; T it r r ~ ~_ r ]- 
] é f é é fcn ¢ one DY 
S a trif \ 7 10. anD Rartpn M. CAbp 
: Septoria trit R x. Des was gI for 8-12 
s 2 malt-extract brot n shake culture. Ir ilum 
tall g nidia ar f s prepare iro a mix- 
re of equal parts of the ture and a | iter solution 
gelatin. Mycelial and nidial cultures gave heavy intec- 
I hereas purely nidia tures gave ight niection 
l was atomized er test seedlings in the 3-leaf 
stag i h were t ibate for 48-60 hours at 65 75°F 
| sympt s appeared after 10-12 days, and infection 
results were recorded 3—5 days later. Seedlings were classi- 
P reactior sepa f {) nmune t suscepti 


bl F,. F.. F., and backcross progenies of Nabob (re 
sistant) “ Knox and Ver n (susceptible) indicated 


tance to be controlled by independent, partially domi 


nt genes of additive effect. F; and F; and backcross pro- 


emt 


—_~ 
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genies of Lerma 52 and P14 (resistant) * Lee and Mayo 54 
(susceptible) indicated that resistance of each resistant va- 
riety is controlled by a single dominant gene. 

The growth of Phytophthora species as influenced by 
para-aminobenzoic acid. Newton, W. The growth of Phyto- 
phthora parasitica, an isolate from tomato, and of P. para- 
sitica var. nicotianae, an isolat was markedly 
inhibited by p-aminobenzoic acid at concentrations as low 
as 20 ppm in oatmeal-dextrose broth shake-cultures. The 
growth of P. cactorum, an isolate from a crown rot lesion 
in apples, was also strongly inhibited by 80 ppm but not by 
lower concentrations. In contrast, 100 ppm had little effect 
upon the growth of P. infestans, an isolate from potatoes. 


from tobacco, 


A rough bark disease of sweet cherry in California caused 
by a graft-transmissible virus. NicHoits, Cart W., AND R. L. 
McCiain. Young Lambert cherry trees with severe rough 
bark and excessive gumming on the trunk and basal por- 
tions of the lower limbs were observed in 1954 in a south- 
ern California orchard. In September, 1954, budwood from 
2 of these trees was placed on Gaume peach, Shiro-fugen 
flowering cherry, cherry (Lambert, Napoleon, and 
Bing varieties), and sweet cherry (Black Tartarian type but 
not true Black Tartarian). Typical ring spot symptoms 
appeared on all inoculated trees. In the second and third 
summers after inoculation, rough bark and gumming symp- 
toms were observed on the Lambert and Black 
Tartarian trees. No definite rough bark symptoms have been 
seen on the inoculated Napoleon and Bing trees or on the 
noninoculated check trees of each sweet cherry variety. The 
first rough bark symptoms on inoculated Lambert and Black 
Tartarian appeared as discrete blisters similar to those pro- 


sweet 


inoculated 


duced by the necrotic rusty mottle virus in California 
These blisters appeared to coalesce and rupture, forming 
rough areas from which masses of gum were exuded. No 
foliage symptoms other than those of ring spot were ob 


served on the originally infected Lambert trees or on the 
inoculated trees. The relationships between this disease and 
other stone fruit virus diseases are yet to be determined. 


Heat inactivation of ringspot virus in some stone fruit 
hosts. NYLAND, Greorct 

portions of trees of Stockton Morello cherry, 
cherry, and Lovell peach seedlings after they were held for 
17-24 days at 100°F air temperature and 85°F soil tempera- 
ture. Up to 9 months after budding, Stockton Morello trees 
propagated from trees heated for 17 days have indexed nega 
tive for ringspot virus in the Shiro-fugen and cucumber 
Unheated trees have consistently tested 
treated plants showed shock symptoms of ring 
spot in the new shoot growth about 3-4 weeks after latent 


or dormant This permitted time for 


Ringspot virus was inactivated in 


sour sweet 


tests. positive. In 


most cases, 


buds began to grow 


propagation before ringspot virus reinvasion occurred. 
Lovell seedlings known to be carrying ringspot virus in 
association with sour cherry yellows, prune dwarf, and 
cherry rugose mosaic viruses all indexed negative for ring 


spot after being heated for 24 and 32 days but not after 


being heated for only 17 days In some Cases, Lovell seed- 
lings survived up to 43 days of exposure. It is suggested 


that in the field temporary inactivation or immobility of 


ringspot virus may occur and some current-season buds 
thereby may be free of ringspot virus. The following season 
the leaves deve loping from such buds would show shock 


symptoms when reinvasion occurs. This could explain the 


recurrent-type symptoms of ringspot such as tatterleaf or 
laceleaf. Evidence obtained from these experiments indi 
cates that the same strain of ringspot virus may be more 
easily inactivated in cherry than in peach. 

The dried fruit beetle disseminates spores of the peach 
brown rot fungus. OGAWA, JosepH M The dried fruit 


beetle, Carpophilus hemipte rus, was tound to tee d on brown 


rot (caused by Sclerotinia fructicola) affected peach fruits 
in Sacramento Valley orchards. Dried fruit beetles collected 
in orchards were found to have been contaminated with 
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spores of S. fructicola during their feeding on diseased 
fruits on either the tree or the ground. Laboratory and 
field trials showed that these beetles will not attack unin- 
jured areas of mature fruits. Field evidence that the brown- 
rot disease originates in many cases in natural injuries, 
such as split pits and bruises, suggested the possibility that 
the beetles might disseminate spores of the pathogen to 
these avenues of infection. Contaminated beetles in caged 
trees were found to be attracted to natural or artificial 
wounds, and inoculation by this means was found to be re- 
sponsible for production of disease. The practice of flood 
irrigation, which covers the insect-infested diseased fruits on 
the ground, is thought to be conducive to dissemination of 
the pathogen by inducing contaminated beetles to move 
into the tree to find new sources of food. 


Relative efficiency of airplane and ground application of 
sprays in controlling almond shot-hole disease. O'REILLY, 
H. J. Airplane and conventional spray applications of ziram 
were made on almonds (Prunus amygdalus var. Drake) at 
90% bloom and at petal fall. The objective was to com- 
pare their relative efficiencies, since no information is now 
available on aerial methods of tree fruit disease control in 
California. Airplane applications consisted of approximate- 
ly 60 gal. of spray per acre and the ground applications of 
slightly over 300 gal. The first ground application was made 
simultaneously with the aerial application, whereas the sec- 
ond was applied 3 days prior to the corresponding aerial ap- 
plication. No rains, which might favor shot hole (caused 
by Coryneum beijerinckii) development, occurred during 
this 3-day period. Ninety per cent of the fruit on unsprayed 
trees and on those sprayed from the air was infected, where- 
as only 10% of that on trees given ground applications was 
infected. 


Potassium and internal black spot of potato in California. 
OswaLp, Joun W., anp Oscar A. Lorenz. The occurrence 
of black spot of Russet Burbank potatoes in the Santa Maria 
and Salinas valleys appears to be associated with potassium 
nutrition. In a survey of 25 fields, black spot was found in 
61.6% of the tubers from fields where vines contained 
2.4% K (about 80 days after planting); the average sev- 
erity was 1.12 (3, 2, and 1 represent severe, moderate, and 
mild black spot, respectively). Of the tubers from fields 
with vines analyzing 10-12% K, only 28.4% had black spot 
and the average severity rating was 0.39. Two test fields in 
which yield response to potash did not occur had vines con- 
taining 10.18 and 10.12% K at approximately 90 days; 
subsequently, 25.2 and 29.6%, respectively, of the tubers had 
black spot, and the severity ratings were 0.33 and 0.37, re- 
spectively. In 3 potash-deficient test fields, comparable-aged 
vines analyzed 0.70, 1.81, and 1.54% K and the subsequent 
percentages of black spot were 73.7, 84.2, and 74.5, respec- 


tively; the average severity ratings were 0.94, 1.50, and 
1.21, respectively. In portions of these fields fertilized 


with 600 lb. potash per acre, the 90-day-old vines contained 
3.58, 6.74, and 7.74% K, respectively, and the percentages 
of black spot were 51.8, 79.8, and 72.9, respectively. The 
data suggest that black spot is very mild (severity index 

0.5) only when the potassium level of vines at 80 days 
is at least 9.5-10%; 600-lb. applications of potash did not 
accomplish this in the above fields. 

Studies concerning the ghost-spot disease of tomato. 
Owen, JoHN H.. ano Juan B. Ferrer. The tomato ghost- 
spot disease has become of increasing importance in the 
tomato-growing areas of Florida. The disease has previously 
been ascribed to Botrytis cincerea Pers.; however, it is not 
uncommon to find severe infestations of this fungus in tomato 
fields with little or no ghost spot present. Inoculation of 
numerous excised tomato fruits with conidia of B. cinerea 
always produced the small necrotic specks without halos. 
Inoculation of tomato fruits on plants grown in the green- 
house gave similar results, with the ghost-spot symptoms 
appearing on less than 1% of the inoculated fruits. When 
fruits on plants grown in outside plots were inoculated dur- 
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ing the cool night period and exposed to the bright sunlight 
and high temperatures the following day, ghost spot ap- 
peared on 57% of the inoculated fruits. Inoculated tomato 
fruits that were exposed to various light intensities, to ultra- 
violet rays, to low and high temperatures, or to combinations 
of these factors, however, always failed to develop typical 
ghost spots. Histological studies revealed that an early-stage 
necrotic speck consisted of a single necrotic cell, though 
later many cells were involved. Sections through young 
spots on inoculated fruits and on naturally infected fruits 
stained with lactophenol plus cotton blue usually showed a 
stainable fungus-like material in the necrotic speck. At- 
tempts to isolate a fungus from the diseased areas always 
gave negative results. 


Intracellular distribution of radioactive fungicides and 
metal ions in fungus spores. Owens, Ropert G., AND 
Lawrence P. Mitter. The intracellular distribution of C14- 
labeled dichlone and glyodin and of Ag!!%, Zn®5, Cd115, 
Hg20? and Ce!4* absorbed from aqueous solution by conidia 
of Neurospora sitophila and of Aspergillus niger was de- 
termined. After absorption and removal of external fungi- 
cide, conidia were disintegrated sonically. Cell walls were 
separated from the homogenate by centrifuging at 500 G 
for 5 minutes. The supernatant was partitioned into 3 frac- 
tions by centrifuging at 10,000 G for 30 minutes (fraction 
A) and again at 80,000 G for 1 hour (fraction B). The 
supernatant from the last centrifugation was called fraction 
C. Little if any of either fungicide was retained by the cell 
walls. Considerable amounts of both fungicides and of the 
metal ions accumulated in particulate fractions A and B. 
Various amounts, depending on the fungicide or ion, were 
contained in fraction C. About 75% of the total glyodin 
was associated with fraction B, and most of it could be ex- 
tracted with acetone. About 75% of the total dichlone was 
found in fraction C; that associated with fractions A and 
B could not be extracted with fat solvents. A large portion 
of the metal ions was found in fractions A and B. The 
data show that dichlone, glyodin, and metal ions are ab- 
sorbed by fungus spores and not merely adsorbed at the 
surface or in the spore wall. 


4 new slit-type continuous spore sampler. Papy, S. M. 
{ sampler designed to determine spore loads, particularly 
of spores of rust fungi, takes hour-long samples continuously 
through a 24-hour period and deposits spores in 24 bands 
onal  3-in. slide. A feature of the sampler is the direct 
attachment of a squirrel-cage type blower (110 volt, 60 
cycles, 50 cu. ft./minute capacity) to the sampling column. 
The silt assembly is 4 in. from the top half of the column, 
which rotates freely; the aperture (2 * 14 mm) is 2 mm 
from the slide. The blower and electric terminals are at- 
tached to the lower fixed half. The flow rate is 0.4 cu. ft. per 
minute. The timing mechanism consists of 2 electric mo- 
tors (110 volts, 60 cycles, 2.5 watts, 1-60 rpm and 1 rpm) 
and relay switch. Once hourly the switch activates the 
second motor attached to the slide holder, moving the slide 
a short distance. A weather vane keeps the slit facing the 
wind, and a metal shield protects the slit opening. The 
blower and timing mechanism are mounted on a wooden 
frame and are protected from the rain. The sampler has 
performed satisfactorily under severe weather conditions. 
With the sampler, the number of spores per cu. ft. of air 
may be determined for any hour of the day. 


Seasonal occurrence of leafhopper vectors of X-disease 
tus in sprayed and unsprayed peach blocks. PAtmITer, 
D. H., anp J. A. Apams. Leafhoppers were collected on 
Tanglefoot-coated trapboards hung in peach trees at weekly 
intervals from May to November of 1955 and 1956. Sprays 
of DDT and malathion were applied at 10-day intervals to 
half of the orchard. Scaphytopius actus (Say) was the most 
abundant species collected, with a total of 348 recorded 
in 1955 and 283 in 1956. Collections of this species started 
the second week of June and reached a peak in early July. 
Few were found from mid-July to mid-August. A late brood 


reached its peak in September, but individuals were still 
present in November. Specimens of Colladonus clitellarius 
(Say) were collected during the same periods as was S. 
acutus but in smaller numbers. In 1955 a total of 7 sprays 
reduced the number of S. acutus from 68 to 41 (between 
June 6 and August 16), but in 1956 the reduction was slight 
(69 to 62). The small size of the sprayed block (% acre) 
and the presence of a grass and clover ground cover may 
have been factors in the poor control of leafhoppers in this 
experiment. The presence of vectors from June to Novem- 
ber, however, seems to preclude the use of insecticides as an 
economical means of preventing the spread of X-disease. 


Growth in vitro at various temperatures and acidities of 
tissues isolated from insect galls and from normal stems of 
elm, grape, poplar, and willow. PeLet, FRANCIS, AND ALBERT 
C. Hitpesranpt. Tissue cultures from insect galls and from 
normal stems were compared on synthetic media supple- 
mented with coconut milk (CM) and naphthaleneacetic acid 
(NAA) (Medium I) and with CM, NAA, and 2,4-dichloro- 
phenoxyacetic acid (Medium II) at temperatures from 16° 
to 36° C, at 4° intervals, and at 26° over a range extending 
from pH 3.5 to 8. On Medium I, tissues of Populus deltoides 
grew best at 28° and 32° and at pH 7.5; the normal stem 
tissue grew faster than the Pemphigus petiolar gall tissue. 
All tissues of Salix nigra grew best from 20° to 36°; normal 
stem tissue grew best on II at pH 6, and Pontania leaf gall 
tissue and the tissue of a twig gall of unknown origin grew 
best on I at pH 4.5. Normal stem tissue of U/mus americana 
grew slowly but best at pH 4 and between 24° and 36°; 
the elm coxcomb gall tissue behaved similarly except that 
it grew better than did the normal tissue at 28° and 32°. In 
tests with tissues of Vitis vulpina, normal stem tissue grew 
best on I at pH 4 and at 36°, Cedidomyia cylindrical petiolar 
gall tissue grew best on I at pH 4.5 and at 32°, and Phyl- 
loxera leaf gall tissue grew best on II at pH 7 and at 28°. 
Tissues of all species generally were inhibited above pH 
7 on I and below pH 4 on II. Considerable variability ap- 
peared within the individual isolates. 


Comparative studies of the fungus causing the dead-arm 
disease of grapes. Pint, Tuomas S, Isolates of the dead- 
arm fungus from Canada, South Africa, New York, and 
California were found to be identical in morphology of the 
fruiting structure and in spore size and shape when grown 
on synthetic media and on sterilized grape wood. No grape 
variety has shown resistance to the fungus. Morphological 
comparisons of the 4 isolates have shown that they are the 
same fungus, Phomopsis viticola Sacc. Both pycnidiospores 
(a) and scolecospores (8) were produced on sterilized 
grape wood. In culture, increasing the carbon source in- 
creased the size of the oil bodies in the a-spores so as to 
distort the spores. On basal medium containing 32-64 g 
dextrose /liter, a-spores formed but remained attached to the 
sporophores and were released as a unit. On basal medium 
containing 128 g dextrose/liter, 8-spores were produced in 
much larger quantities than were a-spores. §-Spores have 
produced germ tubes on water agar, potato-dextrose agar, 
and nutrient agar. Infection, however, has been observed to 
be effected only by a-spores. Penetration of the host occurs 
through leaf and shoot stomates, or through wounds, but 
this occurs only after 4-8 hours in continuous moisture. 


Effect of thiouracil on C140, fixation in healthy tobacco 
plants and in tobacco plants infected with cucumber mosaic 
virus, Porter, CrarK A., AND Leonarp H. WEINSTEIN. 
Vamorr 48 tobacco plants systemically infected with cucum- 
ber mosaic virus and comparable noninfected plants grown 
in nutrient cultures containing 0 and 5 ppm of thiouracil 
were examined for their capacity to incorporate C140, into 
certain metabolites. Thiouracil treatment was initiated 48 
hours prior to inoculation with virus and was continued for 
a total of 286 hours. At this time, leaves of the plants were 
injected with NasC!40,; they were harvested 2 hours later. 
As compared with the control, thiouracil treatment alone 
increased fixation of C140, into free amino acids, sucrose, 
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glucose, fructos nalic a nd citric acid, whereas it local lesions when inoculated with potato virus X. Sinee 
decreased the amount incorporated into protein. Virus in most commercial potato varieties in North America are upj. 
fection alone increased the fixation of C!4Q, into sucrose, formly infected with virus X, a host that would react only 
glucose, fructose, and cit 1, whereas it decreased the to virus A would be valuable for rapid diagnostic tests, 
incorporation into free ami: protein, and malic acid Kohler’s “A6” virus-free clone of Solanum demissum XX § 
The combination of t itment and virus infection tuberosum var. aquila gave necrotic local lesions when inocy. 
resulted in a pattern (:14Q) Ka similar to that pro lated with either virus X or virus A or with both viruses 
duced by thiouracil a simultaneously. Although the respective lesions were slight. 
ca ly different, those due to virus A alone could not be dis. 
Pee Effect of soil tem) , e of infecti i Red tinguished satisfactorily when virus X was present. We 
hia Bobs wheat by Tililetia ca Purpy. LAURENCE H.. AND inoculated “A6” plants with virus X and allowed them to 
ee Epcar L. Kenprick. W ; noculated with spores of become systemically infected. The resulting tubers pro. 
ad T. caries (DC.) Tu , unted in sand maintained at the duced plants that formed no lesions when inoculated with 
@ following temperature ind 20° Seedlings virus X, but virus A alone or combined with virus X readily 
ioe were removed at 24 shed in running wa induced the lesions characteristic of virus A. This protection 
2 ter, and divided into 2 grou 0 roup was transplanted against lesion formation by virus X made these plants use. 
4 without further treatment int in greenhouse benches: ful as a diagnostic host for virus A, even when virus X was 
ha the other group was surfa te ed, prior to planting ir present in the inoculum. 
ye the greenhouse, b 0) ile ilution of 
ge Panogen 15 (2.2% cya t rcurl) guanidine) for 2 \V-Acetylanthranilic acid derivatives for control of cucum. 
= minutes to prevent fur I by spores carried on ber powdery mildew. Ricu, SAUL, AND James G. HORSFALL, 
the seed. All plants were iturity, and percent V-Acetylanthranilic acid (Cr 491), copper \-acetylanthrani- 
ages of bunt were determi Maximum percentages (63 late (Cr 495), copper N-acetyl-5-chloroanthranilate (Cr 
100%) of bunted plat ( t 20 1D ind 10°¢ 977), and .V-(chloroacetyl) anthranilic acid (Cr 1142), each 
after 7, 8, and 10 da pe Only low percentages — at 1 and 2 |b. of active ingredient per 100 gal., were com. 
(12-14%) occurre it i incubatio Phe pared with Karathane (22.5% 2-(1-methyl hepty]) -4,6-dini- 
number of days req ‘ evelopment of bunt tropheny! crotonate) at 1 lb. of formulation per 100 gal. for 
decreased as the temperat ised to 20 control of cucumber powdery mildew in the greenhouse. The 
experimental compounds, obtained from Rohm and Haas 
Shot hole of Cat a ? e Ropsert D. In the Company as technical materials, were suspended in water 
spring of 1956, at Fresno, Ca ' 1 planting of Catalina without added wetting agents. The plants were sprayed, al- 
cherry, Prunus ly Sar s found to be severely af lowed to dry, and then inoculated. Karathane, the high con- 
fected by a shot ho | , | ng this outbreak. the centration of Cr 1142. and both concentrations of Cr 495 
disease was found i avers r locations in California and Cr 977 significantly reduced disease development. Only 
The fungus associate the ease was identified as Karathane and the high concentration of Cr 977 completely 
Coryneum beijerir 0 causi the shot protected sprayed leaves against mildew. Only Karathane 
hole disease of stone fruit fit =; fro (‘atalina produced any spray injury. Because disease developed on 
cherry was found to prod , red. er-crowil some stems in all treatments except Karathane and because 
colonies than did at olat ( from peach there was no external redistribution, it is likely that Kara- 
when both were grown o ' extrose wal On plant thane has some systemic action against powdery mildew of 
tissue sterilized with prop e. the conidia fro the cucumbers The protection of cur umbers against powdery 
peach cultures were ipprox ¢ hortet ind ) mildew by Cr 195 confirms earlier results with this com 
wider than the conid f ( ilina cherr res pound and with other metal salts of \-acetylanthranilic 
In cross-inoculation te ‘ from beth peach and acid for the control of powdery mildew of roses and snap 
Catalina cherry infect t | Catalina cherry dragons 
It is believed that t] f r th ! or 
Catalina cherry The influence of light and temperature on the develop: 
ment of corn rust. RIKSH, SYAMANANDA, AND J. G. Dickson, 
Fusarium wilt i He RAABI Re r D Experiments were designed to study the effects of tempera- 
Hebe buxifolia Cockay \ \ et illed ture and light upon the development of Puccinia sorghi 
Veronica buxifolia Bent} ib, frequently us Schw. in selected corn inbreds. Rust response was influenced 
as an edging in Californi \ serio previously nore by temperature than by light. Plants grown under 
unreported disease that 1 leat f infected idditional light generally showed increased necrosis around 
plants was found recent ‘ the San Francisco uredia than did plants grown under natural light conditions. 
Bay area. A form of / 17 Schl Snvd. & High temperature (33° C) and low light intensity prevented 
Hans. was isolated fr ed plants. Rooted cut further development of rust after the pathogen was estab- 
tings of healthy plant ft lipped in a spore sus lished in certain inbred corn lines. Full expression of 
pension of the fun il n pots, began Wil seedling resistance was prevented in most corn lines grown 
BY symptoms after 10 days at ed within 3 weeks it 28° C, although susceptibility was decreased in some 
if The symptoms appear sa progre e chlorosis, followed lines at the higher temperatures. Some inbred corn lines 
5 by a browning of th t the base of the were susceptible within 1 temperature range and resistant 
& stems. Frequently, tl int fore these symptoms within another. The incubation period increased as the tem- 
‘e reached the tops of t | te tips of affected perature was decreased. The temperature and light condi- 
g plants curled over, gi t f wiltir Herba tions used prior to inoculation also influenced the type of 
; ceous members of tl S ie, including plants uredia and the amount of sporulation. Some inbred corn 
in the genera Veror igitalis, Antirrhinur lines susceptible in the seedling stage were less susceptible 
and Mimulus, did not become inf 10 wing inoculation or resistant when older. Resistance in these older plants 
This is the first record of i ilar ilt in tl was not expressed at high temperatures 
genus Hebe. Since the fu ippears to be a previously 
undescribed form of / pathogen to Hebe Fumigation with ammonia gas for control of Penicillium 
buxifolia, it is named Fus 1, hebae nl lecay of citrus fruits. ROISTACHER, CHESTER N., L. J. KLorz, 
anp I. L. Eaks. Exposure of citrus fruit to an atmosphere 
{ local-lesion test { f t} resence of containing 50-300 ppm ammonia gas for 5-10 hours has 
potato virus X. Ray™t W. B.. a J. A. MILpratH cal repeatedly given control of the blue-green mold decay 
lesions have been reported it ' host plants after inocu caused by Penicillium italicum and P. digitatum. The con- 
lation with potato vir 1. ame hosts gave similar centration of ammonia gas in the air was determined by 
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nesslerizing aspirated samples. A formula for predicting 
decay control without fruit injury was based on the product 
of gas concentration in the air surrounding the fruit multi- 
plied by the duration of exposure (ppm NH; > time in 
hours ammonia index). Good control has been realized 
with an ammonia index of 500-3000; injury of the fruit oc- 
curred above 3000. Commercial gas treatments conducted 
since January, 1956, on both navel and Valencia oranges 
have shown the complete practicability of ammonia fumi 
gation for control of the blue-green molds, 

Patterns of ammonia release in cartons as related to con- 
trol of decay of citrus fruits. RoIsTACHER, CHESTER, ae 
J. Kiorz, Martin J. Kovsezen, and Epwin A. Sraces. In 
attempts to formulate efficient ammonia-releasing compounds 
for use in cartons, gaseous emission patterns of such com- 
pounds were studied. These emission patterns were directly 
compared with the control of decay on oranges wounded 
and inoculated with Penicillium digitatum and P. italicum, 
Decay control under simulated refrigerator-car conditions 
was proportional to the quantity of ammonia emitted from 
pellets or sheets of various formulations. At controlled tem- 
peratures, emission of ammonia from pellets and sheets was 
significantly curtailed at 32°F as compared to emission at 
50° or 68° F; again, control was proportional to the quan- 
tity of gas released. In 1 experiment conducted under 
refrigerator-car conditions, ammonia gas was injected into 10 

1l * 16%-in. cartons, each containing 100 wounded and 
inoculated oranges. Injections of %, 4, %, or ™% g per 
earton were made on all combinations of the first, fifth, 
and/or ninth day after inoculation. Injections made the 
first day were not as effective as those made later. The best 
control of decay and the greatest reduction of spore viability 
resulted from 2 or 3 injections of 4% or *% g per carton; 
there was no injury to the fruit. 

Pathological respiration in Fusarium-infected tomato 
plants. Scuerrer, R. P., ann R. P. Coitins. Respiration 
in leaves of tomato plants was stimulated shortly after in- 
fection with Fusarium oxysporum f{. lycopersici. Nine to 14 
days later, oxygen uptake by diseased leaves was as much 
as twice that of healthy controls. Ethylene and fusarinic 
icid were considered as possible causes of stimulated 
respiration. Leaves were treated with various mixtures of 
ethylene and air or with various concentrations of ethylene 
in solution, but in no case was respiration stimulated. 
Fusarinic acid inhibited leaf respiration in concentrations 
above 0.0005 M; it had no effect in more dilute solutions. 
Both ethylene and fusarinic acid were eliminated as causes 
of pathological respiration. Treatment with 2,4-dinitro- 
phenol stimulated oxygen uptake by leaves from infected 
plants to the same degree that it stimulated oxygen uptake 
in healthy leaves. The ratio of CO. production in nitrogen 
to COz production in air did not differ materially in diseased 
ind healthy leaves. It was tentatively concluded that patho- 
logical respiration does not depend on uncoupling reactions 
or on interference with the Pasteur effect. Leaf tissues be- 
came increasingly less sensitive to malonate as the disease 
developed. 


Some host-range studies of peach yellow bud mosaic virus. 
SCHLOCKER, ArcHiIgE, H. KerrH WAGNON, AND JAMeEs R. 
BREECE. Yellow bud mosaic (YBM) virus was recovered 
from a Wickson plum (Prunus salicina P. simonii) tree 
growing on plum rootstock in a California planting of 
peaches and plums wherein YBM incidence in the peaches 
was high. Symptoms suggestive of YBM were present in 
the plum. In 1952, buds from the plum were placed in 4 
Manchu cherry (P. tomentosa) plants. In 1953, the 4 plants 
showed severe symptoms strongly suggestive of YBM. Buds 
from one were placed in 2 trees each of the following 
top and rootstock combinations: Elberta peach/Lovell 
peach, Wickson plum/myrobalan 29c plum, Blenheim apri- 
cot/Lovell peach, and Bing sweet cherry/mahaleb cherry. 
In 1954, the peach and apricot had symptoms typical of 
YBM and the Wickson plum had leaf symptoms similar to 
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those on the original Wickson source. No symptoms sug- 
gestive of YBM have appeared on the Bing cherry after 4 
years; attempts in 2 separate years to recover the virus 
into peach failed. When buds from Elephant Heart and 
Kelsey (both P. salicina) and myrobalan plums growing on 
YBM.-affected peach rootstock were placed in healthy El- 
berta peach/Lovell peach, no YBM symptoms developed in 
the Elberta peach after 2 years. Only the Kelsey plum had 
shown symptoms suggestive of YBM. Symptoms suggesting 
YBM were seen on old Gaviota plums (P. salicina « P. 
americana ?) growing on peach rootstock adjacent to 
YBM.-affected peach trees. Recovery of YBM virus from 


them has not yet been attempted. 


Vicroclimates and their significance in the development 
of powdery mildew of lettuce. SCHNATHORST, W. C. Wet 
and dry thermocouples connected to a Leeds and Northrup 
potentiometer were used to measure relative humidity (RH) 
in small spaces. RH readings increased between 5 and 10% 
as the thermocouples were lowered from a height of 1 m to 
a point 2 cm above the surface of the soil in a wet field of 
lettuce, whereas there was no significant gradient in RH 
over a dry field of lettuce. Measurements of gradients in 
RH were made above lettuce leaves in the laboratory and 
over distilled water as a check on the accuracy of the meth- 
od. The RH was 100% at the surface of the water but only 
67% at the leaf surface in a room where the RH was 55%. 
Percentage of germination of conidia of the lettuce powdery 
mildew fungus (Erysiphe cichoracearum DC.), a biological 
measurement of RH at the leaf surface, indicated that the 
RH at such surfaces was less than 75% (germination below 
75% RH is constantly low at 2%). It is estimated from 
meteorological data that microclimates add at most 2 hours 
of each day to the period favorable for germination of 
conidia (95-99% RH at 25°C). Although microclimates 
may influence disease development to some extent, it ap- 
pears that this disease is influenced mainly by the macro- 
climate. 


An osmotic mechanism for resistance to powdery mildew 
in lettuce and peach. Scunatuorst, W. C., ano A. R. 
WEINHOLD. Resistance in lettuce to the lettuce strain of 
Erysiphe cichoracearum is negatively correlated with the 
combined thickness of the cuticle and epidermal wall. Re- 
sistant lettuce leaves became susceptible when placed in 
detached-leaf culture and when etiolated for short periods. 
These findings indicate that resistance is physiological. 
Differences in osmotic pressure appear to be a possible un- 
derlying mechanism of resistance (high osmotic pressures 
reflecting resistance in the host), and this mechanism may 
be responsible for the presence of disease gradients on 
lettuce plants, for resistance of young leaves of field-sus- 
ceptible varieties, and for resistance of all leaves of field- 
resistant varieties. Resistance in the Paloro variety of peach 
to Sphaerotheca pannosa also appears to be physiological. 
There is a disease gradient on leaves of different ages: 
young peach leaves are susceptible whereas older leaves are 
resistant (reversed from the situation in lettuce). Resistance 
is directly correlated with the osmotic value of the cell sap. 
Sucrose solutions with osmotic values equal to those of re- 
sistant lettuce (17 atmospheres) and peach (18 atmos- 
pheres) leaves inhibited water uptake by conidia of the 
respective pathogens, as indicated by inhibition of germi- 
nation, 


Chromatic parenchyma cells in tristeza-diseased Citrus. 
Scunetwwer, Henry. The first response of Mexican lime 
seedlings to graft inoculations with tristeza virus was an in- 
crease in the thickness of the cytoplasmic layer and an in- 
tensification in staining in the elongated parenchyma cells 
adjacent to sieve tubes. Cells so affected are hereafter called 
chromatic cells. The central vacuole became reduced from 
a major to a minor portion of the cell and was sometimes 
divided into several small ones. Within the chromatic cells, 
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termine the relation of the endophytic system to the assoc} 


t the signif. 
ant effect of an increase in branch diameter on the 
proximal extent of both the endophytic system and the 


ated swelling. Analyses of variance brought o 


corresponding swelling. Branch height and distance of the 
) } 














swelling from the tree bole in the 2 areas showed no cop. 
sistent effect on the extent of either the en lop! yiic svster 
r the swelling length. Further analyses brought out highh 
signincant, positive coefhcients of correlatior between the 
swelling and the corresponding endophytic system for both 
prox ind total lengths he rel iships discovered 
fre this study suggest that pruning to remove iwart- 
istletoe-infected branches can be done with a high degree 
mfidence when the proximal end of the external swell] 
ng associated with infection is more than 4 in. from the 
} ame strains ¢ ¢ t rats 
fo races of the d T f fungus SIMONS, 
M.D. A it 200 strains of oats, distri 1 ng all the 
ited species of t genus Avene re tested 
es as seedlings for react to races of P nia 
( ir. avenae Fraser & Led. | four strains 
s| ist some degree of resistance to a ist race 
i s test. Wher eact sses esis ter 
liate riable, and susceptible ere used, the 44 
str = fe to 21 groups iting that a ast that mar 
ler g et =\V-teé se tor T rust fr act Te pres 
a {vena gosa 5 is hig resistar 
: . “= t eel a diffes 
es Sala i La hater lor 
é e rea . 4 es, P.] 1395 { 
H st was equally pr sing. C.[. 2524 

( 2 ‘ ed ke Glabrot ereas C.] 136. ( 

y i P.J. 194201 reacted like S \ f strains t 
¢ susceptil is Set ings I =Is . aer 





> 
7 =INGI { | AN (,] ~ be ND 
+ = = ‘ r y af r trot & ? 
f ’ , , . ' . ‘ 
Dy S e sole sou 0 
. . ' O0 1 ' — , e has 
niu t ve fiost growt s pressed 
630 rison te sx Virus cor 
t . easured Dv pt sity sap-aliquot 
~ — r af | T - T tr eT Tt te HA 
g i i y i} 
\ . entratinr ref t the epression If 
g 6320 on exper nis ir } } +} 
g ppm. | x] é t 
r l T r vy -- t + t - 
r nn 7 eictent ner eed th 
ppr g y I i 
< tr eT rn ft f ) r ( irked 


eg ! corr it etwee! ty { sar 
xtracts rus concentrat Nas € ent it t pH ot 
sap I ted plants at eveis of roge s slightiv 
: : a pee * ated . The 
epress Q at A320 py with roger <upy i Dv 
trate s believe to be lt toxicity : ions 
el n greater proport in solut s s level 
il a ntaining \ | 
Cy sj the is€as re S ] er 7 a 
Ne s N I IAS ir Impat s z a is re t vely 
free of fungus diseases despite the fact that spores of various 
mie "UU i ;™ { ferr aria le y Ss B irvtis 1 il l VW ni inia 
‘ germinate well bO-Yo } I ts at suriaces 
ind penetrate into epidermal cells. A dark stain appears 
the ed cells, but no further sease develops. The 
rk Stain in the inv aided elis suggests the presence of 
tree I yphenols Several poivphenoll mpounds 2,3- 


thoxy- and 2,methoxy-1,4-naphthoquinone, k 1empte rol, 
ind quercetin—have been isolated from /. balsamina. Many 


ids or their derivatives are highly fungi- 
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he associ. toxic. but they are too phytotoxk to exist tree in the plants from diseased bolls. Boll rots were prevaient and severe 


l€ signif. It is likely that these compounds are present in plants as in early pickings in some districts, scarce in the main- 
on the Jyeosides or in other bound forms. The fungus apparently pickings, and increased sharply in late (especially cleanup) 

e g] i ' 
and the frees or changes the polyphenols. These are toxic to bot! pickings. Boll rots become prevalent under conditions of 
ce of the the germ tube and the pen 


eer . ; 





etrated ells, thus stopping high humidity around the cotton bolls Remedies found 

















1 no con. further invasion effective are 1) control of excess rankness by reduced irri- 
ic systen Z gation and fertilization, 2) spacing not less than 6 in. in 
it highly The ratoon stunting disease of sugarcane Louisiana the row in fields producing large plants, 3) bottom defoli- 
ween. the ye -ontrol with hot air. Stee, R. J. I. L. Forees, anp tion to improve aeration, and 4) skip-row planting (plant 
lor both ry P. Cuitton. Ratoon stunting disease, first reported +, skip 4), which greatly proves aeration as half the rows 
iscovered a rring in Loulsiana in 1951, is causing ser is 1Osses tside rows 
- lwart. : all sugarcane-growing areas The disease is caused by a 
o legree sduatn that is easily transmitted mechanically Old varieties The ir hibition is infectior by maiachite green. 
jal swell. re 100 nfected. and the recently released ones ar TAKAHASHI, Wiutiam N. Detached Turkish tobacco leaf 
Irom the rapidly bye ning intected Highly significant losses i tissue inoculated with tobacco mosai virus was floated 
tonnage pel ‘ irred in bot} t al ated side wn on solutions of 4 ppm of malachite 
stubble crops in yield trials with old and new varieties gree! (After exposures of 2, 4, 6, 8, 10, and 12 hours and 
t oats Losses were gl ter in the stubble rop than in the an i and 5 days, samples were transterred to distilled water tor 
SIMONS, rop. espe \ iring a vear of abnor i S rainta t luration of 6-day experiments. Control tissue was kept 
g all the ( wi f se ase th he ilr Is nov elng used o1 stilied water and i te green tor the entire dura 
re tested ‘ il sca in Louisiana. After treatment according or At the end of the experiment, the tissue was homoge 
pP nia to the re ended procedure, intecte seed” iteria zed with 0.1M phosphate buffer of pH 7.0 in the proportion 
r strains sendinonl shouts. fri the disease. | ses g tissue to 10 f buffer. After a e dilutions 
t race : licen ae is present in reated iterial. Se i ence ¢ re ide, each sa pie “as no ated on half leaves of 
er nf n s higher in the progeny “see than in the Vicotiana tabacum var. Xanthi,, nc., opposite the distilled- 
the 44 ‘ : 2 o ted aes P é treated iter mtrol, Local-lesior ounts showed that briet ? 
it ir es . @ ¢ o tr ted va in an effort to ¢ inate the : ir maliacnite green treatments were as’ effective in 
re pres sease. Results ve shown that after the sease is eli ibiting virus increase as was the 6-day malachite green 
resistar :, ety it regains some if not a t its for trol. In another series of expe ents of s ir design, 
f var ; . S results su] ef that ¢ rus was allowed t . =I fection a t reas¢ 
fler e gta ‘ e in vield of sugar ‘ s t has the tiss by U t ng ot ted tissu n distilled 
ept tor — t \ r te! etore they é transterr to i ‘ green 
Ay { af e « : I There ere | i st it esta sned tections 
<+ ar ¢ hecke ¥ mala te greet I ever, virus at was 
6. CD j ‘ on , ’ ’ I lore the gree treatme vas not 
ns that Pe | Fusar < , — ; t ited 
S older R. H. Th t Fus ( s as 2 i 
< g ’ tvpes lesignated ve ov and ve “ | { } 7 appa fus 4 he ies L ides 
former frequently is associated with pronounced yellowing of Tuomas, W. D., Jn. An apparatus for testing the efficacy 
f rect leaves iture plants and the latter t eat collapse i s lungicides nsists of a giass tube, 2.i m inside 
be ND 1 pal \ ttle or ! ve y | ¢ I é eter and 1U ong, t e ¢ } ot wl hare attached 
2 tvpes dif r vpha ero t? . I T i giass hooks U Ms nner ore nas cr 
of Xit il extracts t gs, Only t erances at end upon wh rests a 15 
< tr ¢ S g \ r ent 4118 oe $ <P as ersus es re reen dis At t this tube sa iss cup 
pressed ) for \ iltures Infect held plants é ep th | ks I erances s ar those 
= or ? v1 t r] ati epe!l ¢ of ‘ oted c } ne I ~ \ re 1s oO the 2 
3 _" trat ne — « ntact et roots R < nits< it nal ott ; ’ ¢ ar buy ) hy with 
to A241 ' < thy oh se ' aT } ert rv I ts is ape | greater t epti * desire ™“ is added 
sion Ir vas ' neal root ip result , asue 11s ul e tt any epth req re “ma hiter-paper discs 
I t rat i é f I r l sua pregnated with a spore ii suspens t the test 
PvVeils 7 gus t | il ‘ ni | t P ints I FUSS ‘ i Pp ed t i | = if I = imn 
ith single-spore vellow-tvpe res trequent the p. | g les , f xed t the soul 
irkKe¢ ‘ tures and é é x ot the a é t f I The ste | iper 
2 was asionally { naturally disease seudostems scs may be transfer f to dete el fungi 
f sar , 9 ty _— j nate , = S @ ‘ g x \ t the ? g } site f dis ‘ t 
pH of intat s the ve vy type ns s rt oid 





Short per "= i exposure = te pe! — nd hu ed rv rradiat vit! I n m 210 i tter of 
ag _ 7 — re al wn t — arKe — mn ire pha particies dD qS¢ aur a ra < homo 
vely tatty s (FFA n cotton seed. High FFA tent « 
: i al en alt Abhi mien 5 eae i ind 1uses st anke f sovbeans: D hase rum 
ade 954 j eile: ieaiiaie Gs OUR a eager r. sojae is het and causes pod " ste blight 
rtaces sir 4 Data fr 160 samples tf 55 rot f soybeans. Mutants tained Dy adiating i/ eolorum 
pears ma wed ‘ t re at . etween } } \ ‘ eree tage ‘ I a ora dttie r \ ~ e pr ; ed fewer 
The seeds wit e ored kernels About 4 f liccolore erithecia than did parental types, others produced vestigial 
e of! Kermmeis g rease of |] FFA Dis ‘ration of the rithecia and no is spores ind still others produced 
2,3- Kernels sually be predicted fro th tlor { the either scierotia only I ella Perithe | ere not 
ferol, short lint on the seed coat. The fungi st frequently is« produced in infertile tants cultured on 14 different 
Many lated = fre liscolored kernels were Diplodia, Aspergillus arbon or 27 nitrogen sources or on substrates amended with 


ingi- Alternaria, and Fusarium, in that order. Infected seed car f vitamins: however, the ber of complete or perfect 
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Kirby) One iso 
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When bot! tra 
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by the more vir 
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severity o il 
not afte ed te 
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even tl x} & 
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could attr 
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then a 

to intesta ‘ 


used for eac! 
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é é . é fect or the recombination of these materials into an active 
; I é iungicide 1s indicated. 


| - v Eflect f motsture in partial-sterilization procedures, 
2% lyner, L. E. Water in amounts of 0, 9, 10, 20, or 30% by 
is added to samples of barley seed in 1-liter flasks. 


Propylene oxide was added at rates of 0, 0.5, 0.75, 1.0, and 





<9 mi/liter, and the flasks were sealed for periods of 24 

YO hours Bacteria were not « mpletely eliminated by 

y treatment, and fungi were destroyed only in the seed 

£ } to which water had been added 











les of seed molste ned 
é | I : is above in flasks were placed in a water bath for 24 hours 
t 40 5) wy, 55 , or Out All plate i seed produced 
tes tra itted Nonies of bacteria, but certain species were suppressed at 
} hu Sand 2° and 60°. Reduction in the number of colonies of fungi 
iried directly with the amount of water adde 1 to the seed 
AC ey ind with the temperature applied. Species of Mucorales 
sola ere the most persistent fungi and were susceptible to 
e Englis phid control by either propylene oxide or heat only when the 
. | treated iterial was moilstene 
; if ne R. mbination of spore color and pathogenicity between 
redia nes of Puccinia recondita f. sp. tritici. VAKt1, 
Naber G., anp Ratpw M. CaLtpweu [wo uredial clones 
tr it niections of race 104B) that differed in color 
nd pathogenicity were studied A mixture of the red cul- 
. . ire race 2 and the yellow culture race 122 was dusted 
. heavy the varieties Malakof, Carina, Brevit, Webster. 
was . - n ind Loros. a ! of which are immune U type reaction) to 
t ‘ the red and susceptible (4 type reaction) to the vellow 
i i re One hundred fiftv-six red pustules leveloped 
r ¢ by “ad inoculun n the varieties immune to 
red parental culture There were in estimated 3500 
irental yellow pustules and 10,000 parental red flecks to 
eac! mparental red pustule observed “evel ft the 156 
SOF pustules were part red and part yellow The parental red 
\ test liture is Iree of contamination of virulent red races on 
I t . nt varieties in 2 of 3 experiments | the third 
xperiment, a minute trace of virulent red races (1 pustule 
in estimated 250,000 flecks) was detected The vellow 
ture was tree of contamination by virulent red races. 
tals of 16 described and 17 lescribe races were 
= g = ong the 67 de! hie nonpare ; 4 nes 
nparental-type red pustules. This versity of races 
s iM iter thar ‘ A itt Ca le reé nbi 
7 r ‘ Det ‘ rT Z ' ~< Te 
‘ - ‘ ‘ i ? r 
} fer ¢ elate 
f tribut R nis 
Anspet, E. P., J. R. Parmeter, Jn. anno A. J. Rixer 
Blister . is found to be ordinari n in soutt 
‘ stern Wisconsin, even where Ribes pl _ 1 id 
Rus Ss ass f ith elevat is f . é y YOO Tt 
x Ir t ibsent YOU Lt ? nfine t icTo 
i i oO sites LOOK I a It i ivs present 
p , atically cool sites an sion y elsewhere 
~ uM 2 Ww) ; Or : at sites ‘ 2 M , . elites 
S severe Augus \ ix te per- 
It. increase in ele \ t y tt. the 
age August high was less tha sites 
2 vas less than 79°F. This distr f rust 
' ty perature at ed tha e state as 
is e rust had a relatively general distribution on 
f side of a line approximating the 8] isotherm. 
(,reater severity occurred where the August daily aximum 
\ raged ss than 79°. Rain gauges aiong transects in 
southwestern Wisconsin showed ynsiderable increases in 
‘ rainfall with increased elevation. Lower daytime temper- 
i res a greater available oisture helped explain the 
‘ é é t , spread distributio tf rust on pines at higher 
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Septembet : l 


hapla. VIGLIERCHIO D. R.. ann B. F. Lownspery. An in 
oneane in the rate ol larval emergence takes place from egg 
masses of M. hapla « xposed to excretions of radi les of ger- 
ninating seeds of Rutgers tomato in sand or water. This 
hatching stimulus is much less pronounced than that induced 
by the hosts of some of the species of Heterodera, but it is 
statistically significant and evident within 24 hours. It is 
hat the hatching stimulation provides a_ partial 


likely t 
xplanation for the 24-hour accumulation, noted by Wieser 


ors, of larvae of M. hapla on the seed- 





1955) and the aut 


ir side of a prea termined diameter through the loci of 
nasses in a Syracuse dish. The apparent directional 





novement of the larvae may well be a reaction to a chemo- 


tactic agent emanating trom the roots of tomato seedlings; 


er. the hypothesis as yet would appear somewhat 


Results of some sou treatments for elimination of peas h 
vellow bud mosaic virus from soil. WAacNoN, H. KerrH, AND 
Tack A. Traytor. In May, 1956, soil containing small 
ots was collected from 2 depths on 5 California properties 
rom the root zone of 15 peach trees affected by yellow bud 
osa YBM Two composite s sil sample s, 1 from the top 
‘ ] 


tin. and | from the next 14 in., were prepared, in a 


ement 
ixer. from the entire collection. Ten l-gal. cans of soil 
from each laver were left untreated. Sixty cans of the lower 


sol were divided into 6 equal lots Each ot the fy lots 
received one of the following treatments: 1) Nemagon (97' 
: 











2-dibro -chloropropane), 0.5 ml by injection; 2) car- 
on bisulfide, 50 ml (in a sealed container); 3) Vapam 
sodi V-methvidithiocarbamate). 10 ml mixed with the 
. sealed container; 4) methyl bromide per 1000 
ft. of tainer space for 24 hours: 5) D-D (1,3-dichloro 
propane 2 oropropane), 1 ml, and ¢ stean 0) 
sq. in. tor hour. Each of the 80 cans was planted with 
vell pea seeds. In April, 1957, YBM showed in 5 of 
ans and in 25 of 57 seedlings that grew in the untreated 

s YBM s ed in the 425 seedlings that gre 

oan - » tem thes seedlings tl ft the 

S al t i oe 12 Waker, J. ( 
AND | \ I NGTON ternal tipburt I ibbage is a 
t T k ‘ ginning ' the irg r] tissue of 
. te r the center of the he The disease 
pears s the plants I aturity lc is most 
I | ts ated port s of fields 
No disease r! i he stage in sand 
atered with balanced I uining 200 
| e = i e | s 

. t l sa tna rie iciuy 
! Ss Zz Ar ilV=1s f | oe ids 8s! ved 
hat vercentage of! iiclum in the irg >| tissue of 
r he aves was about one-third average for 
! i tissue rT} s lifference is pserved in 
seas | healthy heads It s sugges 1 that the 
aK the | i I tissue Is #€qa with eT 
r that upset the normal ff . ing 

. t ? r rgina ‘ | tiss 

Septoria leafspot of marigold, Tagetes erect WEBER, 
rt Gt } . AND WIN r (HANGSRI During the sur ner and 
fall of 1956, several garden plantings of tall-growing varie 
ties of marigold in Gainesville, Florida, were severely dis- 
ised by «4 leaf-spotting fungus, Septoria sp. T} lisease first 
ppea ion the ver lea s of biossoming plants that were 
about It. ta As tl season progress he disease 
ecame re s d within 6 weeks f first appear 
ance I y t the plants was Killed Lesions were 
t hen less than 1, mm in diameter as slightly 
sunken spots ght tan to brown) scattere er both 
surfaces of ‘he aide. By the time the les s were more 
han ] liameter. host cells had sed and the 
surfaces had bes e shiny and browr ately after 
hos s were killed, pvenidia of the fung ppeal as 
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minute black specks. As the lesions enlarged and dried, 
the contour of the leaflets became distorted. Entire leaflets 
frequently were involved in single lesions up to 2-3 mm 
long. The pycnidia, 60-80, in diameter and with small 
ostioles, are black, circular, slightly flattened, substomatal 
and usually most plentiful on the lower surface. The pycni- 
liospores are long, slender, slightly bent or curved, cylindri- 
cal, and hyaline. They usually are 3 septate and measure 


20-30 « * 12a 


Temperature influence on the rate of passage of cucumber 
mosaic virus through the epidermis of cowpea leaves. 
Werkie, Georce W.. anp GLENN S. Pounp. Primary leaves 
of cowpea were inoculated, detached, and incubated on 
water agar in closed containers at 16°, 20°, 24°, and 28°C. 
At hourly intervals, a portion of the epidermis was re- 
moved from the left half of each of several leaves. The 
number of lesions produced in unit areas devoid of epidermis 
was compared with that in equal areas on the opposite 
eaf-half. At any 1 temperature, lesion numbers increased 
in the area devoid of epidermis as the time between inocu- 
lation and removal of epidermis was extended. Progres- 
sively more incubation time, prior to removal of epidermis, 
was required for any lesions to develop in the stripped 
areas as the incubation temperature was decreased. Also, 
progressively more time was required for equal numbers of 
esions to develop in stripped and unstripped areas as the 
incubation temperature was decreased. Results suggest that 
temperature directly influences rate of virus passage through 
epidermal cells into mesophyll cells. Optimum temperature 
for maximum lesion production was lower (20°) than that 
which induced the most rapid rate of virus passage through 
the epidermis (28°). Results of experiments with whole 
plants indicated that low internal temperatures of intact 
leaves diminished the influence of high external air temper 


atures on rate of virus passage through epidermis. 


{nastomosis of germtubes in Puccinia graminis. WILcox 
son, Roy D.. J. F. Turre. ano Suimcey Tucker. Germtube 
fusion among biotypes, races, and varieties of Puccinia 
raminis is common, but environmental factors affect the 
frequency and nature of anastomosis. Fusion was rare and 
no fusion bodies formed when spores germinated in 

ineral oil, whereas both were common on 6 different media. 
Numerous germtube fusions and occasional appressorial 
fusions and fusion bodies formed on wheat seedlings when 


spores in water were applied to leaf surfaces. On wheat 


eaves and on nutrient agar, the fusions frequently formed 
a1 network. Osmoti mecentrations of the supporting 
nedium at 5-7.5 atmospheres appeared to favor fusion-body 
production By use of vellow urediospores as markers and 
f a phase microscope, fusions were observed to occur 


within biotypes, between races, and between the variety 


and the varieties avende, agzrosnudis, poate and secalis 
The germtubes contained 2-11 nuclei; these nuclei were not 
associated in pairs and were usually concentrated in the 
tip of the germtube. Nuclei appeared to divide singly and 
not in pairs as is normal in older myceliun In fusion 
I es, 2 and 4 nuclei were ommonly seen along with 
protoplasmic materials that apparently were moving between 
germtubes and tusion I les 
Vethy bromide gives promising control of broomrape 


WiLHeLM, SterpHen, Lee C. Benson, anp James E. SACEN. 
Orobanche ramosa L., the clandestine root parasite of many 
herbaceous plants, causes serious losses in lettuce and 
tomato in the Alvarado area of California. Attempts to kill 


s minute seed in soil have been successful only by fumi 


gation with methyl bromide Applied by the MacLean 
Blower under polyethylene tarpaulins to moist listed soil 


at rates above lb. per 100 sq. ft.. methyl bromide has 


generally reduced the infestation of broomrape in %%4-acre 
plots to fewer plants than occur in 1 sq. ft. of nonfumi 


gated soil, ie. to fewer than 100 plants. Commercial 
Weedfume, a solutior ontaining 7 methyl bromide, 


ere 








gave excellent cont: f 1 in at ZoU Ib actual 
CH,Br per acre fo ring th tarpaulins but 
not when followed | by water sealing. No 
control was obtained n, CS. or Dithane D-14 
(19% nabam) at rat pto4 OO, and 120 gal. per acre, 
respectively ; witl cl imide, Mylone OO dD 


ione Crag DCI 


methyl 


dimethyltetrahydre Zz) d 
73W (73% dichlora ipa sodiul \ 


dithioe irbamate 1OO0, 600 OUU Ib 


per acre, respecti p to OU tons per Acre, 
or with iron sulfat er the pH to below 5 
Plowing that was dee] equate to bury all of the 
seed helow i # rec ed the I tation | iv offer 
promise of contr tor texture 


{cquisition and 
floridana and Datura r al 
leatroll rus \ \W 


potato LLEW } Np A 
FRANK Ross. The it required tor acquisition ol 
leafroll virus by WV é fected P alis flor 

dana or Datura r. ( i] iphids 
given such acquisition ]| ot transmit t “ne te 
seedlings of D tr st feedin our 
or more, but a( tt > 2 er of P 
floridana during ti f eng \ phids 


reared on infected PD ? eflected trans lon to 
D. stramonium and 
tively. Such aphids tral tt - ith equal tacility 
to the 2 
total time 


D. stramonium decre ti of aca ition 


species 
neces 
ing was increase 
17-29 hours, co 
ds of 17 an y. Fe vequis 
tion feedings of 1. [ 7 is did not transmit 


the 


peri 


first J4 f rs, respectively, of tes 
D f , | xplana ) té la ire 


transmissior t j Hel { ied 


during 
feeding on 
obtain 
tion and te 


this species is relative res " joses { ti il 


at feedin I ised appeal 


{phid transmiss s aflecte 
the feeding of nor : ea ti - 
and by vector varia \\ s, W. LLEWELYN AND 
\. Frank Ross ’ 

a single aphid 
leafroll virus deere 
increased was mnfirme ression in individua 
efficiency 


ings on Physalis ang s to re t pal 


occurre 
interference by 
from 


in part in effect of a 1s on suscenti , 
the test plant. Suscey t e seedlings was 
affected by the fee ! I tel s aphids lO per 
plant) for 5 fir f 


5 hours or ) 


aayvs bpetore I | il ith ler 
days, 
feeding of 5 or more nor s apl 

prior to an inoculat fe irs hese dat 
suggest that the suscept ’ angulata lecrease 
by aphid feeding but t t . ! t ore 

explain entirely the relative f é y of individua i i 
The marked rial ty f ind luals to 
leafroll irus ( be due to eritable 


The pr el ot iis that el good 


colony. 
transmit 
characters 
transmitters 
mitters 


were ¢ nt il those of pool! 


+} 


were inemecie! 


Initial and subsequent ntr ; ellows I 5 
during eight s ‘ ntings. WiILson. J. D 


treatments 
Several chemical compout is ethy 
formaldehyde, and ethyler t le, whi gave mpar 
atively good control of radis! . Use 
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chlorotetrahydrothiophene 1,1-dioxide) encouraged the de. 
velopment of the disease in both rapidity and percentage 
above that which occurred in the untreated soil. Treatments 
that gave fair control through the fourth planting (abou 
70-80 days after soil treatment) but were ineffective in the 
seventh eighth included mixtures of Mylone 


methyltetrahydro-1,3,5,2H-thiadiazine-2-thione) plus Vapam 
( methyldithiocarbamate) and EDB (ethvlene di. 
bromide) plus Picfume (trichloronitromethane) , all used at 
only 42 the concentrations of rates. Similar mixtures 
of Mylone and Picfume and of Vapam and Picfume COn- 
quite effective in the last 2 plantings. Only 
10 different treatments were 


and 
sodium 
single 


tinued to be 
> of the 20 compounds used in 
good control in the last (eighth) planting, made 
after treatment. Of these, chloropicrin 
durable and effective, followed in turn by 
Mylone and Vapam. Even a standard treatment with steam 


still giving 


about L300 davs 


was the most 


it a temperature of 180°-200°F for 2 hours failed to give 
worthwhile control of this disease beyond the fourth plant. 


ause of a gradual build-up of the causal organism 
Bean halo blight control with streptomycin sulphate. 
Wooruiams, G. E. Field-sown bean plants grown in 1955 
tro infected with the halo blight pathogen (Pseudo. 
onas phaseolicola) spray applications 
The first spray 


I! 1 seed 
received 3 weekly 


of streptomycin sulphate (500 ppm). was 





ipplied after the first pair of trifoliate leaves had di veloped 
and atter halo blight symptoms had appeared on the foliage. 
Diseased plants were rogued from all plots just before the 
second spray application, By the time the seed crop was 
harvested in the fall, halo blight had reappeared on at 
least 25% of the unsprayed check plants but on none of the 
sprayed plants. In replicated plots planted in 1956 with 
this seed, 36% of the plants grown from seed that had 
been collected from the unsprayed check plots had_ halo 
blight; only 7% of those grown from seed that had been 
collected from the sprayed plots had the disease. In a 
replicated seed-treatment experiment, diseased bean seed 


was soaked for 30 minutes, just prior to field planting, in 
sulphate 30, 


500 


solutions at concentrations of 


Average halo blight incidence was 


streptomycin 


100, 250, and ppm. 
96, 49, 36, and 38%, respectively among the plants grown 
from treated seed: 72% of the plants grown from untreated 
seed were infected. 

Variatior Sclerotinia sclerotiorum induced by irradi- 


WALTER \s 


erotiorum, 


ition. Wr tur, T. 


lragments, 


D., aNd J. M. 
ind sclerotia of Si 
irradiated by alpha particles and by ultraviolet light, 


ospores, 


nvcelial erotinia s¢ 


v he n 


yielded many distinct variants. Variants differed from 
the parental stock in color, in rate and type of growth, and 
In size, shape, number, and location of sclerotia. A few vari 
ints produced no sclerotia on any of the substrates. Same 
produced approximately twice as many apothecia per sclero- 
tum as did the parents, whereas others produced fewer 
apothecia than did the parents. Preliminary tests indicated 


effect ot 


sone 


narked differences in pathogenicity. Injurious 


ay persist for some time in the 
little, others survived for 1 or 
and still 
initially. 


Irradiation fungus 


{ the transplants grew very 


cessive transfers before dving., others re 


nore su 
| 


overed completely, although retarded 


Heat tolerance of virus-infected and fungus-infested 
tissues. YARWOOD, C. E. When bean leaves infected with 
tobacco mosaic virus (TMV), tobacco ring spot virus, or 
peach yellow bud mosaic virus were heated about dawn 
for 25-40 seconds at 50°C in water at 2-3 days after inocu 
lation, only the noninfected tissue was severely injured. 
When the noninfected tissue had lost its green color 
about 2 days after heating), the infected areas appeared 


islands or as green halos surrounding necrotic 
When similar leaves were heated in the afternoon. 
no such green islands appeared. When TMV-infected leaves 

similarly heated more than 3 after inoculation, 


necrotic halos frequently appeared around the virus lesions 
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and about 1 mm beyond the margins of the lesions. When 
bean leaves lightly infected with the uredinial stage of 
Uromyces phaseoli were heated at dawn 3-8 days after 
inoculation, the rust fungus and the healthy tissues were 
killed, but the pustule areas and the areas beyond the 
mycelium remained as green islands in the necrotic tissue. 
These results are interpreted in terms of heat protection as 
a result of abnormally high accumulation of carbohydrate 


around the lesions. 


Contact transmission of peach ring spot virus. YARWOOD, 
Cc. E. A strain of peach ring spot virus from apricot in 
Solano County, California has been mechanically trans- 
mitted to Pinto and to certain other bean varieties. When 
| of 2 bean plants in a pot was inoculated, the noninoculated 
plant in the same pot frequently became infected. No 
transmission occurred when the ‘foliage of 2 such plants, 
with roots intermingled, was separated by a glass barrier 
before inoculation. When healthy bean foliage was rubbed 
with foliage of intec ted bean plants in separate pots, trans- 
mission of the virus occurred in 21 of 76 inoculations, 
though infection also occurred in 4 of 43 noninoculated con- 
trols. When foliage of healthy peach seedlings, was rubbed 
with foliage of infected beans or infected peaches, 2 of 37 
peat h seedlings became infected, here was no infection 
in 29 controls. Other strains of peach ring spot virus have 
not been transmitted by contact. 


Comparative protection of bean leaves from fungus infec 
ton by antibiotic treatments of lower and upper surfaces. 
Zaumeyer, W. J. Treating lower surfaces of bean leaves 
with either oligomycin or anisomycin protected them better 
against infection by Uromyces phaseoli var. typica than 
did treating upper surfaces. Leaves painted with oligomy« in 
at 100 and 50 ppm on their lower surfaces and inoculated 
with spores 24 hours later on the upper surfaces averaged 
0.6 and 7.1 pustules per leaf, respectively, compared with 
15 and 150 pustules respectively, on leaves treated on 
upper surfaces and inoculated on lower. Inoculation of 
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lower and upper surfaces of untreated leaves produced 
306 and 250 pustules per leaf, respectively. Leaves treated 
with anisomycin at 100 and 50 ppm averaged 3.5 and 23 
pustules per leaf, respectively, when treated on lower 
surfaces and 133 and 206, respectively, when treated on 
upper surfaces. Untreated leaves inoculated on lower and 
upper surfaces averaged 505 and 317 pustules, respectively. 
Excellent and good protection against infection by Colleto- 
trichum lindemuthianum resulted from treatment of lower 
surfaces with 100 and 50 ppm of oligomycin respectively. 
Upper-surface treatment gave no protection. Untreated 
leaves became seriously infected regardless of the surface 
inoculated. 


Phytoactin and phytostreptin, two new antibiotics for 
plant disease control. Zirrer, Jack, S. J. IsHimara, T. J. 
CAIRNEY, AND A. W. CHow. Two polypeptide antibiotics 
phytoactin and phytostreptin, were isolated from fermenta- 
tion whole cultures of an undescribed species of Streptomyces 
and its variant, respectively. Both antibiotics are active 
against fungi and gram-positive bacteria. In greenhouse 
tests, low concentrations of both antibiotics have given 
effective control, without host injury, of tomato early blight, 
tomato late blight, and bean rust. Both are soluble in 
methanol, ethanol, 1-butanol, chloroform, acetone, methyl- 
isobutyl ketone, and other organic solvents. Both are slightly 
soluble in ether and insoluble in petroleum ether. Phyto- 
actin is slightly soluble in water, and phytostreptin 
is completely soluble in water. Paper chromatographi 
analyses of acid hydrolyzates indicated that both contain 
valine, a-alanine, proline, leucine (or isoleucine), arginine, 
glycine, and serine. Electrometric titration revealed the 
presence of an apparent free carboxyl group in both anti 
biotics and an apparent free amino group in phytostreptin. 
Both antibiotics are heat stable and are not digested by 
pepsin, trypsin, or purified bacterial or fungal proteases. 
Phytoactin dialyzes through cellophane into aqueous 
methanol, phytostreptin into water. Salts and complexes 
of phytostreptin were active in vitro and in greenhouse tests. 


LISTING OF BOOKS 


PHYTOPATHOLOGY will, from time to time as space be*omes available, list titles of books on pathological sub- 


jects. A brief description of the contents of the books will be included. 


Fiscuer. G. W., ano C. S. Hotton. 1957. Biology and 
control of the smut fungi. The Ronald Press Com- 
pany. New York. 622 p. Price $10.00. 

The knowledge that man has gained of the smut 
fungi and of their impact on human welfare is pre- 
sented, in condensed form, in this comprehensive vol- 
ume. In addition to previously published information, 
the authors include many items of their own that have 
not been published previously. The book begins with a 
chapter on morphology, taxonomy, and symptomatol- 
ogy; this includes a host family register of more than 
1100 species in 33 genera, with species catalogued by 
host family. Subsequent chapters deal with history 
and economic importance, nomenclature and _phy- 
logeny, secondary effects on the host, variations of the 
smut fungi and varietal reactions of the hosts, direct 
effects of smut fungi on man and animals, methods and 
techniques used in the study of smut fungi, and control 
practices. An extensive bibliography, occupying 147 


pages, is included 


Wor. F. A. 1957. Tobacco diseases and decays. 
Duke University Press, Durham, North Carolina. Ed. 
2, revised. 396 p. Price $7.50. 

[his is a revision and enlargement of the edition 
published in 1935. The author has assembled informa- 
tion from all parts of the world on matters relative 
to the diseases of cultivated tobacco and to decays of 
tobacco after harvest. The introductory chapter pro- 
vides general information on tobacco and on plant 
diseases, Several chapters are devoted to subjects deal- 
ing with seedbed problems and management, chemical 
injuries, weather as a factor in disease, nutritional dis- 
eases, and abnormalities due to inherited factors. 
Later chapters provide detailed information on dis- 
eases of the growing crop caused by viruses, bacteria, 
fungi, nematodes, and flowering plants. The final chap- 
ter deals with decays during curing, during aging and 
fermentation, during storage, and after processing. 
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HELMINTHOSPORIUM NODULOSUM AND RELATED SPECIES 
. Ek. S. Luttrell 
; 
7 slUMMARY 
* Helminthosporium ne Berk. & Curt. ex Helminthosporium kusanoi Nisikado and H 
Sacc. has been misinterpreté the name having  Aadrotrichoides Ell. & Ev. are distinguished from H. 
been commonly applied t n unrelated fungus nodulosum by their parasitism on Eragrostis spp. 
similar to H. sacchari Butl. Study ot the type colle and their shorter, fewer-septate conidia. Conidia of 
tion and of authentic fresh material has shown that H. kusanoi are 1- to 6-septate. In H. hadrotrichoides, 
H. nodulosum is characterized by straight. ol the conidia are consistently 3-septate, and the con 
clavate. brown, thin-walled septate conidia  idiophore tips are more prominently swollen than in 
and conidiophores that are swollen at the tips and H. kusanoi. 
at the nodes and tend to rema yaline until fully [he perithecial stage of H. nodulosum was pro- 
developed. It causes seedling ght, leaf stripe juced in culture by mating compatible strains of 
and sooty heads of / si7 Infection is sys the fungus. Isolates from the field were approxi 
temic, although it may « r through immature mately equally divided between 2. sex-reaction 
tissues at any stage in the « f pment of the host groups The perfect stage is described as a new 
until it approat hes matirit H stviun Dre chs species, Cor hliobolus nodulosus. It is most closely 
is a synonym related to ¢ kusanoi ( Nisikado Dre hs. ex Dast | 
' 
. From a review of the literature t is obvious that poured into the dish until the gas-sterilized corn grains | 
there has been confusion in tl ipplication of the ind barley straw were partially immersed. Corn and 
name Helminthosporium 1 Berk. & Curt. ex barley grains surface sterilized with mercuric chloride 
‘ Sacc. Entirely different fung been referred t ind placed in plates of Sachs agar as recommended by 
@ this species by Nisikado Butler (3), and by Shoemaker (19) and Tinline (22) were used also. 
# Mitra and Mehta (13 Other species, including H lransfers to plates were made with drops of suspen- 
g eucostylum Drechs H Nisikado (14 sions of mixtures of conidia in sterilized water or with 
if and H. hadrotrichoides } & | ippear t blocks of mycelium. The plates usually were held in 
2 closely related to H. nodu ur illy illustrated in incubator at 25°C for 1 week and then transferred 
2 by Berkeley (1). In order to I e the identity to a 20° incubator for 3—4 weeks. Inoculations were 
and relationships of these speci tudy was made of | made on potted host plants by spraying them with sus- 
the morphology, life cycle, and parasitism of H. nod pensions of conidia scraped from cultures on sterilized 
r osum from fresh authentic material Eleusine ind eaves or of conidia and mycelial fragments from 
L.) Gaertn. collected in Georg 1 Virginia. This  shreded plate cultures. The inoculated plants were 
material was compared wit type collections placed in an inoculation chamber provided with a 
herbarium specimens, and ture i the species il imidiher at a temperature of approximately 28°C for ' 
volved in this comple x 18 hours and then returned to the greenhouse benches : 
q MetHops Studies w nidia and SYMPTOMS AND MORPHOLOGY.—On Eleusine indica, 
conidiophores produced on the 1 in cultul Helminthosporium nodulosum caused seedling blight. 
: Petri plates of 20 per cent \ I gro I spotting and striping of the leaves, and sooty heads of 
f barley straw sterilized wit! ene oxide 1 the inflorescence. Young seedlings were killed, shriv 
scattered over the surtacs vater ag 1 of tires eled, and blackened with the conidiophores and conidia 
| host leaves and seed heads ster with propylene of the fungus. Leaf spots first appeared as elliptical. i 
: oxide on moistened filter paper tempts to produce oblong, or long rectangular areas of grayish water 
au the perfect stage, soaked I d fragments soaked tissue. The lesions became straw colored and 
f of barley straw were arranged lishes that had narrow reddish-brown borders. They elongated 
. were placed in a sealed jar wit ropyiene oxide ind coalesced to form stripes extending nearly the full 
; per liter capacity for 24 rs. S ; ir (19) was ength of the blade. The leaves died back and became 
frayed at the tips (Fig. 1) In moist weather, the lesions 
Accepted | were covered with a compact layer of short conidi- | 
P J rN ) , , - atta yphores and conidia and closely resembled stripe 
Zhe rateful to Sir Edw Salis Royal Botani smut symptoms. Infected inflorescences were stunted 
Gar Kew, to Mr. J. H. St \ Fungus | failed to exsert stamens, produced no viable seed, and 
» ections, Beltsville, to Dr. I. M Herbar were covered with a black woolly growth of conidi 
Harvard University, to Dr. D. P. R Row Youk Meta | 
ere sig Prof FE. Castella p ‘cig Phores and conidia. 
Voustal: ra ro a | tees AE Conidia in all collections and in culture were straight. 
4 g specimens fr their 1 ind in givil ellipsoid, ovate, or typically obelavate, thin walled, and 
ther assistance pale to moderately dark brown or olivaceous brown 
es eee mm rn wow ar tats Fig. 2, 4,.3,.6 The circular hilum was included 
ae pany within the contour of the rounded basal wall and was 
; 
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=< « sN ¢ 2 wi Hf - 
ftten surrounded bv a hvaline area ( nidia measured scars occurred at close ntervals on swollen 1 ies that 
670 i(p—T a7 12 1 56 ¢ { 5 7 nad . the iddient rs i ‘ annearance T he 
, d oO eans 46.4 6.0 i i ind va I conidiopho ; miulos app i n 
were 4- to {-septate (means 5.0—5.3 with i¢ th /width conidiophores at first were iwaline throughout but 
tios of 3.6-3.7. They germinated by polar germ tubes iltimately became tuligenous or pale brown toward the 
' , 
from the tip of the apical cell and just to one side of base. They arose singly or in compact clusters directly 
e hilum in the basal cell. through the epidermis from swollen basal ce otte 
/ , ] ve . =< r | > th t} he ' ; 
Conidiophores on leaves ig. >) were simple, cylin so compacted that they gave the appearance of a 
rical. and 2- to 4-septate. They remained very short, basal stroma. 
ieasuring 19-42 $.2-5.6 pw. with swollen tips 6.2 On inflorescences, the conidiophores became much 
(.8y in diameter. The conidiophore proliferated fron longer than those on leaves, measuring 34-143 .0 
ia } +} ‘ termir | saial nay S « na 5 é 7 ] . ‘ e? ‘ T} re ] 
e side et n if ermina conidial scar and pro- Yun and 0.06-i/.U0 yu In diameter a ne ips ey were 


iced a successio!r of conidia | e circular conidial to 12-septate Fig } and Occasior ally were branched 
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Branching usually resulted from proliferation from 
9 sides beneath the terminal scar, the conidial scar 
remaining in the crotch of the Y-shaped branch thus 
formed. Young conidiophores were hyaline throughout. 
Older conidiophores were hyaline at the tips, but the 
lower portions became moderately dark brown, approxi- 
mating the color of the conidia. Conidiophores in culture 
(Fig. 6) were similar to those on the inflorescences, 
measuring 28-148 X 5.0-5.6 » with swollen tips 5.6 
84u in diameter. They were 1- to 15-septate. On 20 
per cent V-8 juice agar, single-conidium isolates varied 
greatly in cultural characteristics, ranging from types 
with closely appressed black mycelium producing 
abundant conidia to nonsporulating types with fluffy 
white mycelium. Linear growth rates per day at 25°C 
varied from 1.2 to 4.5 mm. 

PerFeEcT STAGE.—When appropriate strains of Hel- 
minthosporium nodulosum were crossed, perithecia 
typical of the genus Cochliobolus were produced on 
sterilized barley straw and on corn and barley grains 
but rarely on the surrounding agar (Fig. 3). They 
were produced most abundantly on corn grains but 
often were obscured by an overgrowth of mycelium. 
Although less abundant on barley straw than on corn 
grains, the perithecia were accompanied by little aerial 
mycelium. Perithecial production was poorest on 
barley grains. 

Perithecia were first obtained in a cross of isolates 
No. 882, 965, and 992.4 From these perithecia, 8 single- 
ascospore isolations were made. When these isolates 
were crossed in various combinations, 4 proved to be of 
] sex reaction type and were arbitrarily labelled “A” 
strains; 4 were of the opposite type and were labelled 
“a” strains. Two compatible isolates, No. 1060-2 (“A” 
strain) and No. 1060-3 (“a” strain) were selected for 
use as testor strains in determining the sex reaction of 
other isolates. Isolates from Plains, Ga. (No. 964) 
and Experiment, Ga., (No. 965, 966, 967, 968) proved 
to be “A” strains. Isolates from Blairsville. Ga., (No. 
992). Experiment, Ga., (No. 882, 1107), Cairo, Ga., 
(No. 1177), Richmond, Va., (No. 976, 977), and Belts- 
ville, Md., (No. 1003) proved to be “a” strains. One 


* Numbers are accession numbers in the author’s culture 
collection. All cultures were isolated by the author unless 
another source is indicated, 
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isolate (No. 975) from Richmond, Va., did not produce 
perithecia when crossed with either of the testor strains 
or with other isolates. 

The superficial perithecia were black, globular, and 
276-414 » in diameter, with long cylindrical beaks 
97-262 * 55-83 u. The asci, interspersed with pseudo- 
paraphyses, were 1- to 8-spored, cylindrical, and meas- 
ured 120-193 & 14.0-16.8 » (Fig. 13). The ascospores 
(Fig. 14) were vermiform, hyaline, and coiled in a 
helix in the ascus. On corn grains they measured 98 
193 & 3.9-7 u (mean 137.4 X 5.6) and were 4- to 12- 
septate (mean 8.3); on barley straw they measured 
90-179 X 4.2-7.84 (mean 144.654) and were 
3- to ll-septate (mean 6.9). Although normal asco- 
spore discharge was not observed, in water mounts the 
ascus split across the apex and the ascospores oozed 
out through the cleft, uncoiling and separating as they 
emerged. 

ParasitisM.—Observations in the field showed that 
when plants of Eleusine indica were infected the entire 
plant usually was stunted and every leaf and inflores- 
cence was affected, whereas adjacent plants might 
show no trace of infection. Occasionally lop-sided 
plants were found in which some of the tillers were 
infected and stunted and others were entirely healthy. 
The appearance of the plants suggested the possibility 
of systemic infection. To explore this possibility, 6 
infected plants were dug in the field and placed in 
pots in the greenhouse where conditions were not 
favorable for reinfection. All diseased top growth was 
cut back and removed. All new growth from these 
plants exhibited typical symptoms. Isolations were 
made from surface-sterilized tissue from the crowns, 
from inflorescence primordia, and from basal portions 
of leaves where no lesions were present. Helmintho- 
sporium nodulosum was consistently isolated from all 
parts of infected plants except the roots. 

Inoculations with a mixture of conidia from Isolates 
No. 964 and 965 were made on 2 series of plants of 
E. indica and E. coracana (L.) Gaertn. grown in 6-in. 
pots in the greenhouse. In the first series, seedlings 
were inoculated as they began to appear above ground 
+ days after planting; in the second, mature plants 
were inoculated. There were 2 replications in each 
series. There was no infection of controls, none on E. 


Fic. 4-14. Fig. 4-7. Conidia and conidiophores of Helminthosporium nodulosum.—Fig. 4. From seed head of Eleusine 
od. 


indica._Fig. 


From leaf of E. indica.—Fig. 6. From culture on gas-sterilized barley straw.—Fig. 7. From Type Collec- 


tion, Herb. Berkeley 1879, Royal Botanic Garden, Kew.—Fig. 8-9. Conidia and conidiophores of H. hadrotrichoides. 
Fig. 8. From Type Collection, Herb. A. Commons, on leaves of Eragrostis major, Faulkland, Del., 17 Sept., 1886, New York 
Bot. Gard.—Fig. 9. From leaves of FE. cilianensis, H. C. Greene, Madison, Wisc., 11 Aug., 1947, National Fungus Collec 


tions.—Fig. 10-12. Conidia and conidiophores of H. kusanoi. 


Fig. 10. From culture No. 1023 (Nisikado strain from Cen- 


traalbureau voor Shimmelcultures) on gas-sterilized leaf of Eleusine indica.—Fig. 11. From leaves of Eragrostis sp., R. 
Sprague, Ames, Iowa, 10 Sept., 1940.—Fig. 12. From leaves of Eragrostis sp., R. Sprague, Miles City, Mont., 13 Aug., 
1941, National Fungus Collections.—Fig. 13-14. Asci and ascospores of Cochliobolus nodulosus produced in culture on 


gas-sterilized barley straw. 
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TaBLe | Infectior H of plants of Eleusine indica inoculated at various stages of growth 
Percentage of plants infected and killed | 

Age of plants ¥ t ¢ I Iwo weeks Fight weeks 

at inoculation ts emerge ntected Dead Infected Dead 

Control f ) i) 

Seed 3 75 (ht Y4 

Five davs 5 23 QR tf) 

Ten days i7 16 99 72 

Three weeks 78 0 gg g 

Five WEEKS it > i) 1) i) 

coracana in either seri m mature plants ol infected plants observed in the field 


E. indica. Of 468 inocula edlings of / l , TAXONOMY Helminthospor un nodulosun lhis 


26 pel cent ippare I try it the end *. species 1s based on a collection on seed heads ot 


weeks, 5] per cent rect t still | ¢ ind Eleusine indica by M. A. Curtis in South Carolina. It 


23 per cent were dead. Int e pots percentages was first published as H. nodosum Berk. & Curt 
ot seedlings in each cal t the end otf Y weeks (] without desc ription but with drawings ot conidia 
were as follows neatit ent | rected and con! lophores, A brief de scription ot H. nodosun 
plants—4 per cent, dead—9 ent appeared some years later (2). Because of a prior 

lo determine the I I ceptibility if f homonvn H. nodosum Crouan), Saccardo 1%) pro- 
indica, inoculatior I re of conidia [ror posed the new name H. nodulosum which he ittributed 
Isolates 964 and 965 w the tollowing ries to Berkeley and Curtis. 
1) seed placed on th f so prayed wit The type collection was obtained from the Herbar. 
inoculum, and cove eedl : ocu um of the Royal Botanic Garden at Kew. Conidia iy 
lated 5 days after pla first leat w ist the type collection were straight, ellipsoid, ovate. or 
emerging: 3) I10-d i the 2-leal stage typically obclavate, 3- to 7-septate mean 5.2-septate 
1) }-week-old plant | t t I t t 1 ind 28 64 12 l7 aw (mean 18.6 14.0 “ with d 
5-week-old pl int \ ! t y I length/width ratio of 3.5 (| ig. 7) Phe conid ophores 
form tillers. Each treat re] if ( Fig. 7) formed black woolly mats over the surface of 
Results at the end ure ( the glumes. They were cylindrical, simple or oceasion- 
Inoculation of seed lucti n emer illy branched, hyaline at the tips to dark brown in the 
gence. There was sever plants inoculated lower portions, 3- to 1l-septate, 34-154 9.0—5.6 >.6 
at all stages of gi was progressively 8.44 in diameter at the swollen tips, and swollen and 
less killing with incr plants at the time reniculate at the conspicuous circular conidial sears 
of inoculation. Infe l eKs el that occurred in close succession in the Iipper portions 
inoculated was large f : el According to Nisikado’s (14) description. material 

lo determine variat -olates e collected on E. indica in Formosa and referred to 
of H. nodulosur tf ! H was similar to that in the type collect 
the 2-leaf stage we pore ensions the in this case was correctly applied, In other 
of each of 7 isolates. R reports, however, it has been misapplied. Butler } 

When seed or ve s were ited laced under H. nodulosum a fungus on | na 
with virulent strains, t f the p ts died i in India with fusiform, straight or curved, 4- to 10 
the seedling stage ted, the leaf tissu septate, brown conidia measuring 50-100 2-1i 
became grayish and wate 1 the re Mitra and Mehta (13) followed Butler in referring a 
died back. Others l ns Wu \ similar tungus causing leaf spot of F or na 
the first lesion ippe i t i tourt 
leaf. In this cas t 1 str =) , 

| / t 0-de g } 
toms were produced, © ints, ex wing ] ' 
of symptoms wa f e plant eg t Helr thosporium no 
head. Plants ex| f st 
‘ ) 
depending on the d ress All es Percentage : : " 
inflorescences fro blighted. A —_ Three weeks — _ 
< , ted Infecte 1) fe Dea 


tillers from plant I le eed stage ere 
infected. When older ited niy the Contr 75 0 0 | ) 


] \ | | » - 
new growth showed ' o } 64 4 g? ow Ps 
MO 5 BS 69 9090 9 
maturity at the time = woe Thiet 123 

- ; OA! 19 Q 90 ‘ 

fection ol the pri ~ ror tle } er ost Q-h 149 8? ll Of 
leaves, but 1 or more of fected. Su 977 175 6 ”) 5 
YU 4 »7 ( »” 
individual infection ‘ f lel ant i\ ’ ve vA d 29 Z 
"Nf ri ? 75 fyi) 


explain the de 
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India to H. nodulosum. According to their description, 
the conidia were 40-114 & 11-214 (mean 67 X 144) 
and 3- to ll-septate (mean 8-septate In a compi- 
lation of Helminthosporium species on grasses, Sprague 
(21) used Butler's (3) description for H. nodulosum 
because it was the most complete description available 
under this name; however, it is evident from the de- 
scriptions and illustrations in the reports cited that the 
H. nodulosum of Butler and of Mitra and Mehta is 
entirely difierent from the tvpe of this species. Their 
fungus is related to H. sacchari and should not be con- 
fused with H. nodulosum. The fungus on E 


in Eritrea referred to H. nodulosum by Castellani (4) 


coracana 


also is definitely not this species, although it may repre- 
sent a growth form of the H. nodulosum of Butler. No 
conidia were present in a specimen of this fungus sent 
by Prof. I 


leaves resembled those of spot blotch of barley rather 


Castellani: however. the lesions on the 


than those produced by H. nodulosum on E. indica 
Helminthosporiun nodulosum var trit Patel. 
Kamat, & Padhvye \ fungus attacking wheat in India 
was described as a new variety of H. nodulosum by 
Patel. Kamat. and Padhvye (16 


description, the conidia were thick walled, subcylindris 


According to their 
ovate or rarely obclavate, straight or usually slightly 
curved, dark brown with hyaline end cells. 3- to 12 
septate. al d 15-140 10-16 wu Phe base of the 
conidium terminated in a conspicuous protruding hilum 


The description and the accompanying illustrations are 


ficient to indicate that this fungus is not remotely 


related to H. nodulosum. H. nodulosum var. tritt 
appears to be identical with H. halodes Drechs 


whi h 
in turn is probably synonymous with H. rostratum 


Dre« hs. 


Helminthosporium leucostylun Drechsler (7) de 
scribed a fungus collected on withered leaves of 
Eleusine indica near Washington, D. ¢ is a new 
species. H. leucostylun The type collection of H 
eucostvlun is not been deposited in the National 
Fungus Collections at Beltsville, and it has been im 
possible to obtain it elsewhere. It is evident fron 
Drechsler’s excellent description and llustrations 
however, that his material of H. leucostylum was simi 
lar to material of 7. nodulosum collected on leaves in 
Georgia. The short. hyaline or pale fuligenous conidi 
ophores. whi Drechsler considered the outstanding 
characteristic of H. leucostylum, are typical of H 
nodulosum as it occurs on leaves, especially in the 


earlier stages of development. A culture labelled H 
eucostvlun H. nodulosum No. 1003) originally iso 
lated by C. L. Lefebvre from leaves of / y 1 co 
lected by E. A. Hollowell at Takoma Park, Maryland. 
on September 14, 1939, proved to be identical with 


cultures of H. ne ilosum isolated in Leorgia It pro 


duced per thee la when mated with compatible strains 
of H. nodulosum and produced typical symptoms on 
both leaves ind inflorescences when inoculated on 


Putterill (17 
and blight. seedling blight. and inflorescence blight of 


E. indica n the Union of South Africa Although she 


described a fungus caus leaf stripe 
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referred this fungus to H. leucostylum, she noted that 
the conidiophores were swollen at the apex and ulti- 
From 
her description and figures, it is obvious that this 


mately became nearly as dark as the conidia. 


fungus was typical of H. nodulosum. 

Mitra and Mehta (13) reported a similar fungus 
attacking FE. coracana in India as H. leucostylum. The 
fungus caused leaf spots, which elongated and coal- 
esced to form stripes, and the leaves became shredded. 
The inflorescences were infected and became sooty in 
moist weather. Mitra and Mehta reported successful 
inoculations on seedlings, leaves, and inflorescences of 
E. coracana and on leaves of E. indica, E. aegyptiaca, 
typhoideum | 


Dest Pennisetum Rich... Panicum 


frumentaceum Roxb., sorghum, and corn. Only yel- 
lowed areas were produced on the inoculated leaves, 


iowever, and evidently they did not obtain infection 


resembling symptoms on E. coracana in the held. This 


fungus appears to be identical morphologically with 
1. nodulosum. Since isolates of H. nodulosum from 


i 
E_ indi 


possible that the fungus on f 


in Georgia failed to infect E. coracana, it is 
coracana in India repre- 
sents a distinct pathologic race of H. nodulosun 

Nisikado (14) de 
scribed a fungus causing blight of Eragrostis major 
Host in Japan as Ophiobolus kusanoi Nisikado. The 
Helminthosporium imperfect stage was not given a 
specific name at that time, but Nisikado (15) subse- 
juently referred to it as H. kusanoi. On E. major, H. 


isanoi produced water-soaked lesions that became 


Helminthosporium kusanol 


gravish brown and elongated until they measured 
10-15 1 mm: some reached lengths of as much as 
0 mm. The lesions coalesced, and the leaves died back 
from the tips. Almost all inflorescences were infected, 
ind the glumes were covered with a black fungus 
growth so that they appeared smutted 


The conidia were thick walled. dark olive, short 


obclavate or long-elliptical, 25.5-06.3 & 11.5-19.1 yp 
mean 43.4 14.64). and 1- to 6-septate mean 3.5 
septat The conidiophores arose singly or in tufts 
of 2-7 trom stomata of dead tissue They were 25-250 
isually 40-100) 6.5-7.7 wu, 1l- to 5-septate, some 


what swollen at the conidial scars and at the apex, 


hich resembled the head of a peg 


“ and dark olive at 
the base but becoming paler toward the apex. Although 
the range of conidial s« ptation was given as | to 6, the 


photographs and drawings show only short obclavate- 
ellipsoidal conidia with never more than 4 septa 
Although the type collection of H. kusanoi could 
not be obtained, a culture (No 1023) of this species 
deposited in the Centraalbureau Voor Schimmelcul 


’ 


ires by Nisikado was examined. Conidia produced in 
this culture (Fig. 10) were nearly identical with those 
shown in Nisikado’s 14 


’ 


to short-obclavate, thir 


hgures. They were elliptical 
" ’ 
medium otivaceous 
848.6 * 9.9-16.7 u (mean 35.1] 14.2“). 
) 


ind 2- to 4-septate (mean 3.]-septate with a length 


walled, 


~» 


Drown, 


width ratio of 2.5 


Nisikado separated H. kusanoi from H. leucostylum 


on the basis of its dark-colored conidiophores. H 


isanot must. however 


he con pared with H. nodulo 
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sum in which the conidiophores may become dark 
colored. Nisikado, who appar correctly identified 


H. nodulosum on £ Japan, stated that 


the conidia of H. kusanoi resembled those of H. nodu 
losum but were shorter. H differs in its short- 
er conidia, never producing the long-obclavate forms 
typical of H. nodulosum, in the lesser number of coni 
dial septa, and in the lesser length/width ratio 


The 


Eragrostis spp. in the 


North American 
National Fun 


following collections on 


gus Collections ap 


pear to be referrable to Helminthosporium kusanoi 

1) R. Sprague, August 13, 1941, Miles City, Mon 
tana, on Eragrostis cilianensis (determined as H. 
hadrotrichoides). The specimens consisted of entire 
plants. The fungus was present on a few dead leaves 
and no definite symptoms were evident. The mature 
seed heads were not infected. Conidia (Fig. 12) were 
ellipsoid or usually short-obclavate, pale to moderately 
dark brown, often with a hyaline area surrounding the 
inserted hilum, 28.9-48.6 .2-17.5 » (mean 40.0 
14.3 «), and 3- to 4-septate (mean 3.5-septate) with a 
length/width ratio of 2.8. Conidiophores were short, 


simple, cylindrical, slightly sw 


the 


ollen at the tips and at 


conidial scars, hyaline to pale brown. O- to 4 


septate, and 30.4-76.0 L.6—-6.] the tips measuring 
6.1-7.6 « diameter Fig. 1] 

2) R. Sprague, Septemlb« 1940, Ames, Lowa, on 
Eragrostis sp. (determined as H. rostratum). The fun 
gus was present on a few dead leaves. There were no 
definite lesions, and the seed heads were not infected 


Conidia (Fig. 11) were elli id to short-obclavate, 
brown, 25.8-45.6 12.2—15.2 mean 36.8 13.5 u 
and l- to 4 septate (mean »-septate The length 
width ratio was 2.7. Conidiophores were short, simple, 


slightly 
- to 4-septate 


hase 


cvlindrical, hyaline to pale brown at the 


swollen at the tips and conidial sears 


and 32.6—83.6 1.6-6.1 with swollen tips 6.8—-7.6 


in diameter. 


Drechsler (7) reported that he collected H. leuco 
stvlum repeatedly on Eragrostis major in Maryland 
and Virginia. Stripe lesions were produced on living 


Although Drechsler 
material and deposited no specimens, it is possible that 
his collections on £. mayor represented H 

Nisikado (14) reported that in inoculations with H 


leaves no description of this 


AUSANOL, 


kusanoi on a series of grasses he obtained infection 
only on Eragrostis cilianensis and Eleusine indica. He 
gave no data on the type of infection resulting from 
these inoculations. In the present study, inoculations 
with isolates No. 1060-6 and No. 1177 of H. nodulosum 
and isolates No. 1023 (Nisikado strain from Baarn 
and No. 1109 (N.1. 4056. Nagao Institute. Tokvo) of 


seedlings of Eleusine indica 


2-leaf stage. 


H. kusanoi were made or 


and Eragrostis cilianensis in the [wo 6-in 


pots of seedlings of each host were inoculated with 
each isolate. Both isolates of H lulosum produced 
severe systemic infection of Eleusine plants but no in- 
fection of Eragrostis plants by the time they reached 


Isolates of H. kusanoi 


These re sults suggest 


maturity. produced no infection 


that H nodulo- 
but the 


on either host. 


sum is restricted to Eleus data are 
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weakened by failure to obtain any infection with H. 
kusanoi, which may be attributable to age of these iso- 
lates. Cross inoculations with fresh isolates of H. 


kusanoi and H. nodulosum would be desirable to deter- 
mine host specificity in these fungi. 

Crosses between isolates of H. kusanoi and H. nodu- 
/osum failed to produce perithecia, although a few tiny 
black sclerotic bodies were formed when isolates of H. 
/-usanot were mated with either “A” or “a” strains of 
H. nodulosum. 

( VNistkado \ Visikado Cx Dast. 
Nisikado (14) found the perfect stage of Helmintho- 
the field on dead tissue of Era- 
grostis major and described it as Ophiobolus kusanoi, 


Cochliobolus kusanoi 


sportum kusanoi in 
The species was later transferred to the genus Cochlio- 
bolus by Dastur (6). Conidia of H. kusanoi were pro- 
duced in cultures from single ascospores. Perithecia 
were produced in a single-conidium culture on_ rice 


held at 11—-15°C for 7-8 weeks. 


erumpent, black, globose or subglobose with a short 


agar Perithecia were 


beak, and 300-350 « in diameter. Asci were hyaline, 


thin walled, cylindric or long-clavate, short-stipitate, 
8-spored, 130-170 &* 14-18 4, 


and interspersed with 
hyaline, 


numerous, slender paraphyses 1.5-2 «u in 
\scospores 


Lia xX Se 
6- to 8-septate. and constricted at the septa. They were 


spirally arranged in 2-3 turns in the ascus. 


diameter and equalling the asci in length. 
were hyaline. filamentous, thin walled. 140 


The type could not be obtained, but the species was 
idequately described and illustrated. 
Nisikado (14) 


suggested the possible identity of H. kusanoi with this 


Helminthosporium hadrotrichoides. 


species, and Sprague (21) reduced H. leucostylum to 
synonymy with H. hadrotrichoides. Since the original 
description of H. hadrotrichoides (8) was inadequate, 
examination of the type was essential. 

Phe type collection (A. 


Commons No. 347, Septem- 


ber 17, 1886. Faulkland. Delaware. on Eragrostis ma- 
jor) was obtained from the New York Botanical Gar- 
den. The leaves in this collection showed definite 


streaks in the leaf 
blade that measured 3-25 * 0.8-1.3 


lesions in the form of rectangular 


mm. The lesions 
were pale buff to almost white, with fine, indistinct, 
pale brown borders. They were sometimes coalesced to 
(Fig. 8) 


ovoid-ellipsoid, widest at or slightly below the middle, 


form long stripes. Conidia were ovoid to 


broadly rounded at the base and tapered to the nar- 
rower but still rounded apex, pale to moderately dark 


brown, 42.0-61.6 15.4-22.4 wu 17.8 «), 


and consistently 3-septate. The length/width ratio was 
29 


(mean 57.0 


Conidiophores were cylindrical. simple or some- 
times short branched toward the apex, swollen at the 
apex and conidial scars, subhyaline to pale fuligenous, 
14.8-126.0 

the swollen tips measured 9.0-10.6 « in diame- 


becoming pale fuligenous-brown, and 


5.6-7 
ter (Fig. 


i. hadrotric hoides, as represented in the type collee- 


> 
8). 


tion, is distinguished from collections of H. kusanoi by 


the broader, consistently 3-septate conidia and the 


more conspicuously swollen conidiophore tips. 


Phe following additional collections, which may rep- 
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resent Helminthosporium hadrotrichoides, have been 
examined: 

1) New York Botanical Garden. A. Commons, Sep- 
tember 1887. Faulkland, Delaware, on leaves of Era- 
grostis major. This collection evidently was from the 
type locality and was nearly identical with the type. 
Conidia were obclavate-ellipsoid, pale to moderately 
dark brown, 42.0—-58.8 14.0-21.0 «» (mean 51.0 
17.5 «). and consistently 3-septate. Conidiophores 
measured 61.6-117.6 5.0-5.6 « and 9.8 w in diameter 
at the swollen tips. 

2) National Fungus Collections. H. C. 
August 11, 1947, Madison, Wisconsin, on Eragrostis 
cilianensis (determined as H. rostratum). The collec- 
tion contained a few leaves in the early stages of infec- 


Greene. 


tion; these showed elliptical grayish brown spots with 


very narrow brown borders measuring 10-12 * 1-2.5 
mm. Conidia were ellipsoid to obclavate, pale oliva- 
ceous brown, 27.4-59.3 & 12.9-16.7 u (mean 43.8 

14.5 «). and 2- to 3-septate (almost constantly 3- 


septate) with a length/width ratio of 3.0 (Fig. 9). 
Conidiophores were very short, simple, hyaline to pale 
brown. |- or 2-septate, 25.8-50.2 * 5.8-6.1 «, and 7.6 
9.9 u in diameter at the swollen tips (Fig. 9). This col- 
lection differs from the type collection of H. hadro- 
trichoides in its narrower condia, which may not have 
been fully mature. 

Separation of species. Helminthosporium nodulo- 
sum, H. leucostylum, H. kusanoi, and H. hadrotri- 
choides form a closely related group distinguished 
from other species of Helminthosporium by the rela- 
tively small. few-septate, characteristically obclavate, 
brown. thin-walled conidia and the peculiar conidio- 
phores. which are swollen at the tips and nodes and in 
the early stages are hyaline throughout, although they 
may become darker toward the base and on seed heads 
may become long, occasionally branched, and as dark 
as the conidia. The species parasitizing Eleusine spp., 
H. nodulosum and H. leucostylum, are identical, the 
types of each merely representing growth forms of the 
same fungus. This is demonstrated by the production 
of both foliage lesions bearing material typical of that 
on which H. leucostylum was based and sooty heads of 
the inflorescence as in the type collection of H. nodulo- 
sum on inoculation with single conidium isolates from 
either leaves or seed heads. 

The species described on Eragrostis spp., although 
closely related to H. nodulosum, differ from it, in addi- 
tion to hosts, in their shorter fewer-septate conidia. In 
the few available collections on Eragrostis spp., there 
appear to be 2 distinct groups of fungi referrable, re- 
spectively, to H. kusanoi and H. hadrotrichoides. They 
may be separated on the basis of conidial size and sep- 
tation and the degree of swelling of the conidiophore 
apex. Further study of more extensive collections on 
Eragrostis spp. may demonstrate that H. kusanoi 
should be considered a synonym of H. hadrotrichoides, 
and both may prove to be forms of H. nodulosum. On 
the basis of present evidence, they are tentatively 
maintained as distinct species. They may be separated 
according to the following key: 
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KEY TO HELMINTHOSPORIUM NODULOSUM AND RELATED 
SPECIES 


Conidia 1- to 6(7)-septate, obclavate; conidiophores simple 
or occasionally branched, hyaline in the early stages, with 
swollen, pestle-shaped tips. 

\. Conidia 3- to 7-septate, averaging 5 or more septa, 
long obclavate, length/width ratio 3.5 or more; 
conidiophore tip prominently swollen, 6.4-9.0 4 
diameter; on Eleusine spp. H. nodulosum 

AA. Conidia 1- to 4(6)-septate, averaging less than 4 
septa, short obclavate to ovate, length/width ratio 
3.0 or less; on Eragrostis spp. 

B. Conidia consistently 3-septate; conidiophore tip 
prominently swollen, 7.6-10.6 « diameter 
H. hadrotrichoides 
BB. Conidia 1- to 4(6)-septate; conidiophore tip 
less prominently swollen, 6.1-7.6 « diameter 
H. kusanoi 


The perfect stage of Helminthosporium nodulosum 
is nearly identical with Cochliobolus kusanoi Nisikado 
(14). Both are characterized by perithecia, asci, and 
ascospores that are smaller than in any other species 
except C. sporoboli Castell. Dimensions given for C. 
sporoboli (5) are even smaller than those recorded for 
C. kusanoi. Since the conidial stages are distinct, the 
perfect stage of H. nodulosum is described as a new 
species of Cochliobolus as follows: 

Cochliobolus nodulosus sp. nov. 


Peritheciis superficialibus, nigris, globosis, 276-414 4 
diam., in papillatum 97-262 * 55-83 « abeuntibus, car- 
bonaceis, contextu. pseudoparenchymatico; ascis 1- ad 8- 
sporis, cylindraceis, rectis, supra rotundatis, basi breve 
pedicellatis, unitunicatis, 120-193  14.0-16.8 y, pseudo- 
paraphysatis; ascosporis hyalinis, filiformibus, utrinque 
acutatis, media parte saepe leniter nodulosis, 90-193 
3.9-7.8 uw, 3- ad 11]-septatis, spiraliter convolutis. 

Status conidicus: Helminthosporium nodulosum Berk. et 
Curt. ex Sace. Habitat: In culturis in stramine Hordei vul- 
garis et in fructibus Zeae maydis. 

Perithecia superficial, black, spherical, 276-414 yw diam., 
with long cylindrical beaks 97-262 55-83 w. Asci unituni- 
cate, 1- to 8-spored, cylindrical, straight, rounded at the 
apex, short-stipitate, 120-193 % 14.0-16.8 yw, interspersed 
with pseudoparaphyses. Ascospores hyaline, filiform, taper- 
ing slightly toward either end, spirally coiled within the 
ascus, 120-193 & 14.0-16.8 uw, 3- to 1l-septate, more or less 
deeply constricted at the septa in the middle portion, germi- 
nating from any or all cells. 

Conidial stage: Helminthosporium nodulosum Berk. & 
Curt. ex Sace. Developed in culture on sterilized fragments 
of barley straw and on corn grains in matings of compatible 
strains. 


Specimens have been deposited in The National 
Fungus Collections, Beltsville. Maryland, and The 
Herbarium of The Royal Botanic Garden, Kew. 

Discussion.—Systemic infection in the genus Hel- 
minthosporium has been demonstrated previously only 
in H. gramineum Rabh. (20), a species included in the 
subgenus Cylindro-Helminthosporium. H. nodulosum 
is the first species in Euhelminthosporium in which 
systemic infection has been found. The relationship 
between H. nodulosum and plants of Eleusine indica 
apparently is not well balanced, since the majority of 
the infected plants die in the seedling stage. More 
tolerant varieties of E. indica might be developed 
through breeding. Differences in virulence among iso- 
lates of H. nodulosum apparently have little effect on 
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the parasite-host balance. St of the fungus that in the subgenus Euhelminthosporium in which peri- 
caused little kill ilso produced few — thecia have been produced in culture on a reproducible 
infections, and the percentages of plants infected and basis by mating strains of opposite sex-reaction type. 
surviving to maturity were greater than with more This phenomenon was first reported in H. soroki- 
virulent strains. A similar type of systemic infection of nianum Sacec. ex Sorok. (Cochliobolus sativus (Ito & 
Phragmites communis Tri \apicladium arundinis  \uribay.) Drechs. ex Dast.) by Tinline (22). The fact 
(Cda.) Sace. has been observed (9), although it has that the methods employed for production of perithecia 
not been demonstrated experimentally in H. sorokinianum (19, 22) have proved effective with 
Helminthosporium nodulosum is unusual among sys the rather distantly related H. nodulosum suggests that 
temic fungi in that infection, although limited to im the perfect stages of other species in Euhelmintho. 
mature tissue, may occur at any stage in the develop sportum may be obtained if an extensive search is 
ment of the host until it approaches full maturity made for compatible strains. The problem may be 
When infection of nearly mature plants occurs, the more difficult in other species than in H. nodulosum, in 
. fungus may be limited to the uppermost leaves that which strains isolated from the field were approxi- 
were immature at the time of infection. Local lesions mately equally divided between the 2. sex-reaction 
may thus be produced, although infection is basically groups. Aside from other considerations, results of 
systemic in nature Systemic infection of sorghum — genetic studies and interspecific matings would be of 
plants as much as 9 weeks old with Sphacelotheca great value in determining taxonomic relationships 
reiliana (Kuhn) Clint y result trom transferring among species of Helminthosporium. 
seedlings to contaminated so ind infection o1 Nisikado (14) reported that perithecia were pro- 
older sorghum and Johnson grass plants with Sphace duced in a single-conidium culture of H. kusanot. Un- 
lotheca cruenta (WKiiht Pott nay be obtained by fortunately, he did not mention attempting to obtain 
applying spores to the cut surface of stubble (11). perithecia in single-ascospore cultures. It is doubtful 
These cases, however ire yt trictly comparable In that H. kusanot differs from the closely related H. 
fection of individual tillers of / sine indica by H nodulosum in being self-fertile. It is possible that Nisi- 
nodulosum also may result in partially affected plants. kado’s' results may be explained on the basis of hetero- 
Similarly. smutting of the head mn secondary branches carvosis or contamination. 
of sorghum by Sphacelot/ 1 sorgl LI Clint. may 
occur, but Melchers (12 ttributed this to latent in 
fection. (,EORGIA EXPERIMENT STATION 
Helminthosportum 1 ) s the second species EXPERIMENT, GEORGIA 
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PECTOLYTIC ENZYMES SECRETED BY SOFT-ROT BACTERIA! 
E. Echandi, S. D. Van Gundy, and J. C. Walker 


SUMMARY 


Erwinia carotovora, E. atroseptica, and E. arot- 
deae produced no pectin methyl esterase and no 
polygalacturonase but an abundance of depoly- 
merase on synthetic medium containing pectin. The 
macerating activity of the enzymes of E. carotovora 
and of E. atroseptica was greatest at pH 6.5; that of 
E. aroideae was greatest at pH 8.9. Activity of the 
enzymes of all 3 organisms was reduced when they 


were heated at progressively higher temperatures, 
for a 10-minute interval, up to 65° C. There was 
slight activity in each case after boiling. Enzyme 
production of E. aroideae and E. carotovora was 
greatest in media adjusted to pH 7-9, and the 
enzymes were more active on pectate than on par- 
tially demethylated pectin substrate. 





The pectolytic enzyme produced by Erwinia aroideae 
(Towns.) Holland was studied by Wood (10). He found 
that this organism produced little or no pectin methy- 
lesterase (PME) on synthetic medium. The enzyme 
preparation reduced the viscosity of pectin and pectate 
solutions but failed to reduce the substances to mono- 
galacturonic acid as determined by paper chroma- 
tography. It was concluded that the hydrolytic enzyme 
concerned was a pectic depolymerase (DP). The 
enzyme activity was optimum at pH 9. The activity 
of the enzyme was reduced to a low level at 65° C. 

The present study is concerned with a similar study 
of Erwinia carotovora (L. R. Jones) Holland and E. 
atroseptica (v. Hall) Jennison, in comparison with E. 
aroideae. 

CHARACTERIZATION OF THE ORGANISMS USED.—The 
isolate of E. carotovora used was obtained from W. H. 
Burkholder of Cornell University, and the isolate of 
E. aroide ae used was obtained from P. A. Ark of the 
University of California. Three single-cell subcultures 
of each isolate were compared on differential media. 
All produced narrow infundibuliform growth on nu- 
trient bacto-gelatin at 20° C after 4 days. None pro- 
duced indole on tryptone broth. All produc ed nitrite 
on synthetic medium containing nitrate. The subcul- 
tures of E. aroideae produced H.S abundantly where- 
as those of FE. carotovora produced little or none. Gas 
formation and acid production were studied on casein- 
hydrolysate peptone broth containing | per cent glu- 
cose, lactose, xylose, maltose, sodium succinate, sodium 
malonate, glycerol, or starch. Acid was formed in all 
cases. No gas was produced by E. aroideae on any of 
the media; slight gas formation occurred with E. caro- 
tovora on media containing glucose, lactose, or xylose. 
E. aroideae grew well at 40° whereas E. carotovora 
showed slight growth at this temperature. The culture 
designated as E. aroideae was regarded as a valid mem- 
ber of that species because of its production of hydro- 
gen sulfide, its strong growth at 40°, and its complete 
lack of gas-forming ability on carbohydrate substrates. 
This is in accord with the differences between the 
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species emphasized by Holdeman and Burkholder (5). 
Likewise, according to the tests indicated, the culture 
designated as E. carotovora was considered a valid 
member of that species. 

Two isolates were secured from potato plants show- 
ing typical black-leg symptoms in central Wisconsin 
in 1956. These isolates, together with the above-men- 
tioned isolates of E. carotovora and E. aroideae, were 
used to inoculate stems of young potato plants in the 


greenhouse at 22° C. 


Bacteria from the respective cul- 
tures were inserted into stems just above the soil line 
by means of needle punctures, and moist vermiculite 
was placed around the wounds. Typical black-leg 
symptoms resulted from inoculations with the 2 isolates 
from the potatoes affected by black leg, but none oc- 
curred in plants inoculated with either of the other 2 
isolates. E. carotovora and the isolates from black-leg- 
affected potato were compared on casein-hydrolysate 
peptone broth containing 1 per cent glucose, lactose, 
xylose, or sodium malonate or 5 per cent ethanol. Gas 
formation and acid production took place on all the 
media seeded with E. carotovora. The isolates that 
incited black leg produced acid and gas on media con- 
taining glucose, lactose, or xylose, but neither was pro- 
duced on media containing sodium malonate or etha- 
nol. This is in accord with the report of Burkholder 
and Smith (2), who pointed out these distinctions be- 
tween the 2 species. On the basis of the cultural and 
pathogenicity tests, the 2 isolates from potatoes af- 
fected with black leg appeared to be identical and 
both conformed to the characteristics of E. atroseptica, 
One of the isolates was used in further study. 
PREPARATION OF PURIFIED ENZYMES.—In the early 
part of the investigation a modification of Fernando’s 
(4) medium was sued. This consisted of MgSO, - 
7H.O, 5 g: KH.PO,, 6.8 g: asparagine, 5 g; commer- 
cial pectin, 1 g; glucose. 15 g; distilled water, 1000 ml. 
This medium was adjusted to pH 7 with 0.1N NaOH 
after autoclaving. It was found later that the enzyme 


yield was greater when use was made of the following 
modification: MgSO,-7H.O, 0.5 g; KH.PO,, 05 g; 
K.HPO,, 2.0 g: asparagine, 2.5 g; commercial pectin, 
distilled water, 1000 ml. This 
medium had a reaction of pH 7 without further adjust- 


1 g: sucrose, 10 g; 
ment. Cultures were grown in 1-liter flasks for 3 or 4 
days on a mechanical shaker. The cultures were fil- 
tered through a Biichner funnel, and 1] liter of filtrate 
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was placed in a vacuur ere the temperature 
did not exceed 30° (¢ \ e volume was reduced 
to 300 ml. 4 volum: t ¢ idded slowly with 
mechanical agitatio: the e then was stored at 
$° for 24 hours. The precipitate is removed by cen 
trifugation. dried over « ( rice ind stored at 
$° until used. When the p: ration was to be used 
it was suspended in distilled ter and brought up to 
the original volume 

DETERMINATION O1 : RESEN1 Pectin 
methyl esterase (PMI ct y was Investigated by 


the method described by Winstead and Walker (9 
1 to pH 6.5 with Me 


The reaction mixture was 


Ilvaine’s (1, p. 1615 ffer. No evidence of PME was 
obtained in culture filtrat i of the 3 species 
This is not in accord wit report of Kraght ind 
Starr (6) 

When enzym preparath tions trom the o or 
ganisms were added t > | cent pectin solution o1 
to 0.5 per cent sodium polypectate solution and_ the 
viscosity was determined \ eans of an Oswald vis 
cosimeter, there was a decided Irop in viscosity with 
time, indicating the presence of pectin depolymerase 
(DP) and/or polygalacturonase (PG \ mixture of 
10 ml of each enzyme preparation and 25 ml of 0.5 pet 
cent sodium polypectate was allowed to digest, and 
samples were taken at 0, 24, and 48 hours for analysis 
by ascending paper chromatography. Whatman No. | 
filter paper was used with a solvent system containing 
l-butanol, acetic acid, and water } ) \ solution 
of monogalacturonic acid was used as a control. When 
the solutions had risen to about | from the top, the 
paper was removed and sprayed with a solution made 
up of 0.5 g benzedine. 10 ml acet icid, 10 ml 45 per 
cent trichloroacetic icid nd 100 ml 95 per cent 
ethanol. It was next placed in oven at 90° C tor 2 
minutes and then examined The monogalacturoni 
acid gave a distinct pink spot. No corresponding spots 
were observed in tests with the enzyme samples since 
there was no evidence of monogalacturonic acid, it was 
concluded that the hydrolyt enzymes present be- 
longed to the DP group as ready reported for F 


aroideae by Wood (10 

RELATION OF PH TO ENZYME ACTIVITY AND PRODUC- 
TION.—-Blocks 1 cm square of carrot root and of potato 
tuber were cut on a microtome 200u thickness. They 
were sterilized in a 0.5 per nt solution of sodium 
hypochlorite and rinsed in ster jistilled water. Ten 
ml of the enzyme preparation of the crude filtrate from 


| 


cultures and 5 ml of solution were mixed and 


the tissue squares inserted The end point of activity 


, 


was determined as the nu at elapsed 


until the block could not be lifted by the edge with 


forceps. Relative maceration activity was expressed in 
a given series by giving a valu f 100 to the time re- 
quired for complete maceration by the most active sam 
ple. For each of the other samples, the time of the 
minimum-time sample was divided by the time of the 
sample in question and the quotient m iltiplied by 100 
The enzyme preparation and the culture filtrate of each 
organism were tested at several pH levels. Maceration 
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Taste | Vaceration activity on carrot tissue discs of 
filtrates from cultures of Erwinia aroideae, EF. caroto- 
vora, and E atroseptica, u hen filtrates were adjusted 
fo various pH levels 


Relative activity on substrate by culture filtrate 
indicated * 


pH E. aroideae E. carotovora E. atroseptica 
0 25 8 76 
6.0 1) 90 87 
65 6? 100 100 
7.0 7] OO 87 
5.0 BO 60 63 
8.5 100 5 50 


In each column, the value for the most rapid maceration 


test was set at 100. For each other test, the time required 


for the most rapid sample was divided by the ime of the 


sample in question and the quotient multiplied by 100 to 
btain the relative activity value 


of carrot tissue discs at the optimum pH occurred in 
(0-45 minutes with FE. carotovora and E. atroseptica 


h or- 


and in 60-75 minutes with E. aroideae. For ea 
ganism, culture filtrates and purified enzyme prepara- 
tions gave similar results. The data from a representa- 
tive experiment are given in Table 1. The optimum 
activities of the enzymes of E. carotovora and of E. 
atroseptt a were at pH 6.5. In this test the greatest 
activity of the enzyme of E. aroideae was at the highest 
pH used (pH 8.5). In another test, the activity in- 
creased with increase in pH up to pH 8.9 and was re- 
duced slightly at pH 9.4. This is close to the optimum 
pH 9) given by Wood (10) for this organism. When 
the enzymes of FE. aroitdeae and E. carotovora were 
compared as to maceration activity on potato discs, the 
respective optima were again pH 8.9 and pH 6.5 

The effect of pH on enzyme activity was determined 
next by rate of reduction of viscosity of a pectate solu- 
tion. Two ml of enzyme-precipitate solution was added 
to 10 ml of 0.5 per cent sodium polypectate solution 
buffered to the desired pH with 2 ml of the appropriate 
Mellvaine’s buffer solution. The viscosity of each 
preparation was determined at 15 minutes by means 
of an Oswald viscosimeter. The optimum pH for vis- 
cosity reduction by each respective organism was 
similar to that obtained in the maceration test. 

E. aroideae and E. carotovora were grown on Fer- 
nando’s medium at several pH levels for 3 days. Five- 
ml portions of the filtrate were tested for reduction in 
viscosity as a measure of the amount of enzyme present. 
Both organisms reached maximum enzyme production 
at pH 7 and continued to produce at that level up to 
pH 8.6 or pH 8.8 (Table 2). Thus there was no corre- 
lation between pH optimum of enzyme production and 
that of enzyme activity. 

ENZYME ACTIVITY ON PECTIN AND PECTATE SUB- 
STRATES.—The activities of the enzyme preparations 
from E. aroideae and E. carotovora were compared on 
substrates containing pectin and on those containing 
sodium polypectate. The commercial pectin used had 
about 9 per cent methylation compared with approxi- 
mately 15 per cent in a fully methylated preparation. 
Two ml of enzyme-preparation solution was added to 
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Taste 2 Enzyme activity, as determined by reduction in 
riscosity of pectate solution, of fRitrates o 


Erwinia arotovora and bk arotdeae alter ) days 


< . . ; 
growth at ifferent pH eveis in Fernand: $s medium 
a carotovora I aroidede 
> 
Percentage Percentage 


pH of mediu reduction in pH of medium reduction in 


[nitial Final viscosity Initial Final iscosity 
1.0 1 ( 0 1.0 LO 0 
5.0 { 0 ».0 >.( 0) 

4 | a 3.1 9 6 90.9 
7%) 8.2 97.6 6.9 8.2 97.9 
£0 } 97.6 7.7 7 93.3 

f 7 96 8.8 7 95.6 


10 ml of 0.5 per cent solution of sodium polypectate o1 


of pectin. The mixtures of the enzymes of E. caroto 
ora were adjusted to the pH optimum for enzyme ac 
tivity (pH 6.5 Those of E. aroideae were adjusted to 
pH 7. since pectin tends to de-esterify spontaneously at 
pH 9, the optimum for the enzyme concerned. The re- 
sults of viscosity determinations made at various inter- 
vals are presented in Figure 1. In the case of the 
enzymes from each organism, the reduction of viscosity 
was more rapid on pectate than on pectin substrate 
These results are in accord with those of Scheffer et al 

8) with Verticillium albo-atrum Reinke & Berth., the 
culture fluids of which showed the presence of poly- 
galacturonase (PG) and very littl PMI The cul- 
ture solution was very active on pectate substrate, it 
was less so on 9 per cent methylated commercial pec- 
tin, and least active on fully methylated pectin. In 
another study, Echandi and Walker (3) showed that 
the culture filtrate from Sclerotinia sclerotiorum (Lib. 
d By.. which contained both PME and PG, was about 
equally active on pectate and commercial pectin sub- 
strates. It would appear, therefore, that those organ- 
isms that produce PG and/or DP but little or no PME 
are most active on pectate whereas those which also 
produce PME are more nearly equal in activity on 
pectin and on pectate. 

RESISTANCE OF THE ENZYMES TO HEAT.—Wood (10) 
noted a progressive decline in activity of the enzyme of 
E. aroideae with increases in temperature up to 65° ( 
at which point about 5 per cent of the original activity 
was evident. In this investigation, enzyme preparation 
solutions from the 3 organisms were exposed to various 
temperatures for 10 minutes, then they were cooled to 
room temperature and the percentage reduction in 
viscosity determined. The preparations from the 3 
organisms responded similarly to heat, dropping in 
activity when heated at progressively higher tempera- 
tures: after treatment at 65°, the activity was about 15 
per cent of the original. There was very slight activity. 
however, in each of the 3 preparations after they had 
been boiled for 10 minutes. McColloch and Kertesz 
(7) reported that an enzyme preparation from tomato 
fruit differed from a pectolytic complex prepared from 
fungi in that the former retained about 10 per cent of 
its original hydrolytic activity after it had been boiled 
for 10 minutes 


ECHANDI ET AL: ENZYMES OF SOFT-ROT BACTERIA 551 





i000 r— 





90+ 


PECTATE pH 6.5 





+ 








VISCOSITY 
I 
> 














z 60+ 
' 
z | 
=~ 30-4 } 
Ss * } 
~ e | 
ras d | 
a . | 
w 40-4 . = | 
4 ‘ | 
ad | 
* 
= . y | 
4 30 E. AROIDEAE 
« \ 
a | 
> 
pectin Coe” 
o=oor* 
oo aa 
) a r ; 
j 
0 5 30 60 120 180 
MINUTES 
Fic. 1. Hydrolytic activity of depolymerase when pre- 
pared from cultures of Erwinia carotovora and E. croideae 


a 
ind tested on pectin and on sodium polypectate substrate. 
(ctivity was measured as percentage reduction in viscosity 
ver a period of 180 minutes 


Discussion.—The 3 common soft-rot bacteria were 
found to be similar in that they produced only depoly- 
merase on synthetic medium containing pectin. They 
were also similar in their response to increase in tem- 
perature; however, the enzymes of E. carotovora and of 
E. atroseptica differed markedly from that of E. aroi- 
deae in the optimum pH for activity. Comparable prep- 
arations of the enzymes of E. carotovora and of E. atro- 
septica caused more rapid maceration of carrot tissue 
than did that of E. aroideae at their respective optimum 
pH levels. Inasmuch as the deploymerases produced 
by E. carotovora and E. atroseptica were essentially 
alike, there was no indication that the property of in- 
citing black leg ot potato confined to the latter spec ies 
was associated with pe tolytic activity 
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THE HOMEGARDEN CANTALOLPE, A VARIETY WITH COMBINED 
RESISTANCE TO DOWNY MILDEW, POWDERY MILDEW, AND APHIDS! 


S.S. lvanoff 


SUMMARY 


A new cantaloupe ed Homegarden. is a 
progeny ot a cross betwee! 1 downy mildew and 
aphid-resistant inbred of Smith’s Perfect and Pow- 


dery Mildew Resistant California No. 5. Home- 


| 


garden has moderate field resistance to downy mil- 


dew (caused by Psuedoperonospora cubensis 
(Berk. & Curt.) Rostow) and to powdery mildew 
(caused by Erysiphe racearum D and high 
resistance to the melo iphid (Aphis gossypu 


Glover). The vine is vigorous and medium large 
The fruit is globose and of medium size, with scant 
netting, small blossom end, and thin rind. The flesh 
is orange and thick; it is hard at first, later becoming 
tender. The fruit has a tendency to crack, particu- 
larly in wet weather. The seed cavity is small. The 
flavor is distinctive, and sugar and vitamin C con- 
tents are very high. It is early to midseason in ma- 
turity. 





A new cantaloupe kig rf oh quality, named 
Homegarden, has been de oped t has resistance to 
downy mildew (caused by Pseudoperonospora cuben 
Sis ( Berk. & Curt Rostow to powdery mildew 
(caused by Erysiphe horacearum Dt and to the 
melon aphid (Aphis gos Glover It originated 
from a cross hetweer ' mt i-resistant nbred se lec 
tion of Smith’s Perfect and ¢ fornia Powdery Mildew 
Resistant No 5 PMR ) Viar y setections were made 
from this cross for severa erations. and each selec 
tion was tested for disease ! hid resistance under 
artificial and/or natur ms. Particular atten 
tion was given to the ¢ re ilities of the fruit 
since the most important msideratior n choosing a 
cantaloupe is its taste. Dis ind insect resistance 
are an aid to quality nd t particularly true for 


cantaloupes. 
DescripTion.—As the name indicates. Home 


yaraer 
is intended for home row s not s ible for 
shipping. It is early to midse he vine is med 
large and vigorous The fruit of medium size and 
globose. with scant etting ‘ te nereases the net 
ting, whereas exposure | e sun produces sleek 
melons of lower quality | . end is small and 
the rind thin; the flesh is nd this hard at 
first. later becoming tender ty Ss small The 
fruit has the tendeney to crack particularly in wet 
weather. It may be rveste i =] etore it Is 

Accepted for | t A; 
Mississippi Agricult Ex ‘ Stat 


Paper (New Series \ 


ready to eat 

RESISTANCE TO DOWNY MILDEW AND APHIDS.—These 
characteristics were inherited from Smith’s Perfect, 
which was not genetically stable when first obtained. 
This variety was inbred for 4 generations, and the most 
resistant inbred selection was then used in the crossing. 
It has been previously reported that in such canta- 
loupes as Rocky Dew Green Flesh, Rocky Dew Orange 
Flesh, Cuban Castillian. and Smith’s Perfect, downy 
mildew resistance is closely associated with aphid re- 
sistance. This fact has facilitated the breeding for 
combined resistance, since it was only necessary to test 
aphid resistance, for which an artificial, quick, and ac- 
curate seedling method has been developed.4 The 
aphid-resistant young seedlings thus selected usually 
proved resistant to downy mildew also. This particular 
association pertains only to the above-named varieties 
ot cantaloupes and to no other varieties or species of 
plants as far as known to this writer. The aphid re- 
sistance of the new cantaloupe is of a high order ( Fig. 
2. Pe 

RESISTANCE TO POWDERY MILDEW.—The powdery 
mildew resistance of Homegarden was inherited from 
PMR 5. Its resistance. however. is lower than that of 


the parent; in the greenhouse in the presence of abun- 


~All 4 varieties have been introduced into the United 
States from the West Indies. although originally thev were 
brought in trom Spain. 
Ivanoff, S. S. 1944. Resistance of cantaloupes to downy 
lew and the melon aphid. J. Heredity 35: 34-39 
t Ivanoff, S. S. 1945. A seedling method for testing aphid 


esistance. J. Heredity 36: 357-361. 
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dant inoculum, Homegarden has been subject to con- Hale’s Best, have been destroyed by mildew (Fig. 2, 


siderable infection. The disease begins to become seri- B). Its field resistance, in contrast, is sufficient in 
most cases. No powdery mildew has been noted in the 


eus. however. only after susceptible varieties, such as 
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Homegarden cantal jicture shows part of a single vine that had 7 fruits, 
certain conditions, ond crop of melons after the first crop has 
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Fic. 2. A) Homegarden at Hale’s Best cantaloupe varieties compared for aphid and powdery mildew resistance. Left, 
Homegarden without any aphids: right ale’s Best killed at an early stage by aphids. B) Representative leaves of 3 
cantaloupe varieties exposed to powdery mildew in the greenhouse: Hale’s Best, Homegarden, and Smith’s Perfect. Home- 
garden shows d on the averag ss than | mildew lesion per leaf (plants about 8 weeks old). California Powdery Mildew 
Resistant No. 5 (not 
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originated 
Aphid-resistant, no curling of leaves. 


after planting 


field on this new variety in Mississippi. although it has 
occurred on other varieties in severe form 

It is possible that some slight resistance to powdery 
mildew may also have been inherited from the Smith’s 
Perfect selection. This variety seems to withstand the 
disease slightly better than do other susceptible com- 
mercial varieties. The resistance of Smith's Perfect, 
however, hardly could be of any practical significance 
where powdery mildew is a major hazard 

The reactions of the 2 parents and the F, generation 
to aphids were tested simultaneously by the method al- 
ready mentioned (Fig. 3). 
resistance is inherited in a dominant manner and deter- 


As formerly reported, aphid 
mined by a single gene pair, the F, ratio between re- 
sistant and susceptible plants being 3:1.4 

RESISTANCE TO OTHER PESTS.—Some resistance to the 
melon worm (Diaphania spp.) has been noted. 

YIELDs. 
many common varieties even in the absence of disease 
In 5 field trial plantings, 3 of which 


Homegarden yields well and surpasses 
or insect hazards 
suffered disease and/or insect damage, the average 
yield of graded cantaloupes per acre for the Home- 
garden was 16,380 lb., against 7400 Ib. for Hale’s Best. 
and 8100 lb. for California Powdery Mildew Resistant 
No. 4-50 and PMR 5. 
commercial varieties produced only a few edible fruits. 

FRUIT QUALITIES AND GROWERS’ AND CONSUMERS’ AC- 


CEPTANCE. 


In the 3 seasons mentioned, the 


The most important features of this canta- 


loupe, as far as the 


consumer is concerned, are its 
flavor and high sugar content. It has averaged between 
12 and 13 per cent total soluble solids (mostly sugars) 
in 10 field trials made at various places. The soluble 
solids for some individual fruits have reached as high 


as 16.5-16.8 per cent. These values are the highest 


A, D) Smith’s Perfect aphid-resistant inbred parent. 
PMR 5. Note curling and shrivelling of leaves on account of aphids. C) The F-1 generation, Smith’s Perfect 
E) Hale’s Best (strain 
powdery mildew developed on A and D, none developed on B and C, and it was severe on E 
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Reaction to aphid infestation of the 2 parent cantaloupe varieties and the F-1 cross from which Homegarden 


No curling of leaves. B) Aphid-susceptible California 


PMR 5. 


Seed Breeders) grown as aphid-susceptible check. Some 


(photograph taken 33 days 


recorded for any cantaloupe variety or strain tested by 
this writer. No doubt the resistance of the foliage to 
the mildews and aphids accounts in part for the high 
quality of the fruit; however, even in the absence of 
any hazards on the susceptible check varieties, the per- 
centage total solids of Homegarden has been higher 
than that of others. This cantaloupe has a quality of 
its own: a blend of spice, sweetness, and aroma that 
seems to appeal to most people. 

Homegarden has been compared for taste by 97 
growers with 1 or more varieties of their own choice, 
The varieties used in these com- 
parisons have been Hale’s Best, Rocky Ford, Eden 
Gem, Rio Sweet, Rio Gold, Texas Resistant No. 1, New 
Orleans Market, Burpee Hybrid, Honey Rock, Honey 
Dew, California 45, Persian, Banana, and many others, 
with Rocky Ford and Hale’s Best being most frequently 
Ninety of the 97 growers preferred Home- 


grown side by side. 


employed. 
garden to the other variety or varieties tasted. Of the 
26 growers who compared it with Rocky Ford in par- 
ticular. 22 liked the taste of Homegarden better than 
that of Rocky Ford. Of the 21 growers who compared 
it with Hale’s Best, all preferred Homegarden. 

The vitamin C content (ascorbic acid) of a large 
number of varieties and strains, including Homegar- 
den, has been tested by the U.S.D.A. Vegetable Breed- 
ing Laboratory at Charleston, S. C. The following is 
‘A study of the ascorbic acid 
content 1,000 
fruit from the 1956 crop were analyzed. The range of 
acid content of individual fruit was 10.0 to 
The fruit 
acid 


the Laboratory's report. 


was begun this year. Approximately 


ascorbic 
71.5 mg per 100 grams, fresh weight basis. 
which contained the largest amount of ascorbi 


was one of the Homegarden variety. The mean con- 
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TasLe 1.—The performance Hf egarde antaloupe in regard to yield, disease resistance, and insect resistance in com. 
parison with 4 
Percent- 
Date of Location 1 ! \ arieties Yield (lb./acre) age total Downy Powdery 
§ trial Mississipy ira et mpared Graded lotal solids mildew mildew Aphids” 
195] Poplarville 1) ley Homegarden 10.8 None-tr. None None 
(Spring) Hale's Best 7.7 Med.—sv. None Trace 
PMR 5 7.9 Med.—sv. None Irace 
' _ _ 
1951 State College \ Ho negarden 12,240 14.760 | 5.0 None None None 
(Fall) H ile s Be st U None None Vy. sv. 
PMR 45 0 None None V. sv. 
Ga. 4 0 None None V. sv. 
1951 Parchmar Ay | owny mil- Homegarden (High yield) 12.2 None None None 
(Fall) cle elonworms Rocky Ford * (Very low yield) Med.-sv. None Sv. 
1952 Oktibbeha Nor Homegarden 20,160 20.880 11.9 None None None 
(Spring) Co Hale's Best 16,560 18.720 10.0 None None None 
PMR 5 17,280 8.080 93 None None None 
1952 State College Dy powdery Homegarden 16,920 18,000 12.8 Irace None Slight 
(Fall) I iphids Hale's Best 360) 5,040 7.0 Severe Sl.-med. Sv. 
PMR 5 1,440 5,760 6.9 Severe None Sv. 
1953 Oktibbel i N I He negarden 16,560 17,280 11.8 None None None 
(Spring) Co Hale's Best 13.680 14.760 10.4 None None None 
PMR 5 12,960 15,480 10.6 None None None 
1953 State College Ay Homegarden 11.880 15.120 ] bd None 5 None Ir. sl. 
(Fall) 1) ey Hale's Best 0 1.080 6.7 Med. Trace Sv. 
PMR 4-50 720 1.440 6.9 Med. None Sv. 
Average ) Homegarden 16.380 17.820 12.2 
trials) Hale's Best 1,400 9.900 8.0 
PMR 45, PMR 8.100 10,190 8.0 
PMR 4-50 
‘PMR represents Pe el Vi ¢ Resistant 
Abbreviations: Med é ; slight: sv severe; V. SV very severe; tr.—trace. 
Homegarden suffered | elonworms (Diaphania spp.) than did Rocky Ford and other commercial varieties. 
‘Grown on same farn if i nt to Homegarden 
tent of 17 fruits of this variety, 48.3 mg. was second ADAPTATION.—This new variety was tested in the 
highest of the 150 lines represented by more than ] spring and summer of 1956 by a large number of Mis- 
fruit. The highest, whic mtained 54.2 mg. was a_ sissippi growers, and at some places in Alabama, 
PI : | 
hybrid (Homegarden He Pride) .” Arkansas, Louisiana, Massachusetts, California, and 
other locations, mostly with favorable results. 
5From the 17th Ar IR f Vegetable Breeding Seed from commercial sources will become available 
in Southeastern | S.. Ha | Puerto Rico. South in the fal! of 1957. 
eastern Vegetable Breeding | ratory, Agriculture Re 
search Service, U.S. Dept. Ag: f eographed). Un DEPARTMENT OF PLANT PATHOLOGY AND PHYSIOLOGY 
published results reported permission of the Mississrppr AGRICULTURAL EXPERIMENT STATION 


Laboratory STaTeE CoLuece, MIssissipp1 
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~ Come, EFFECT OF INSECTICIDE TREATMENTS OF BEETS ON TRANSMISSION 
a OF YELLOWS VIRUS BY MYZUS PERSICAE! 
D. M. McLean? 
»hids” 
—s SUMMARY 
“ Viruliferous aphids permitted 20-minute test feed- 16 days) than did parathion (8-14 days) or 


ing periods in successive transfers to insecticide- 
treated plants were not killed until they had fed 


malathion (6-10 days). Thimet 44-D applied as a 
seed treatment was not lethal to aphids 21 days 





é 

“ 80-100 minutes. Some aphids maintained ability after application. Thimet and demeton were trans- 

is to transmit beet yellows virus until they were in- located from sprayed to unsprayed leaves within 

ws activated. The systemics Thimet and demeton 18-24 hours after application. Lethal amounts of 

e killed feeding aphids for 18-24 days after applica- parathion, Metacide, or malathion were not trans 

tion. Metacide had a greater residual action (12 located. 

e 

= 

e Virus vellows is an important disease of table beet aphids were transferred from healthy spinach seedlings 

i 9 seed plants (Beta vulgaris L.) in the Puget Sound — to the yellows-affected beets and permitted to colonize. 
region (9 It has been reported also on sugar beets \pterous aphids that had fed for 24 hours or longer 
in the United States (1) and in Europe (2.4), with on infected beets were used in most transmission 

e losses being most prunounced in plants grown for seed. studies. 

¢ The causal virus is persistent in green peach aphids Seedlings of the sugar beet variety US 75, main- 

e (6.7). Prevention of spread of the virus in the field tained in 2-in. pots and grown under aphid-free con- 

sl. involves control of this vector or the growing of steck- ditions, were used as test plants in all experiments. 
lings for seed crops in areas free from viruliferous This variety is vigorous and has leaves on which pri- 
aphids (4, 5). It has become increasingly dificult, mary symptoms are readily recognized. Thirty-five seed- 
however. to find areas free from alate. migratory, lings, in the 4- to 8-leaf stage, were carefully sprayed 
viruliferous aphids: in spite of insecticidal applica- with each of the following emulsifiable insecticides 
tions, considerable virus inoculation has occurred. diluted according to the manufacturer’s recommenda- 

In a search for an explanation of the ineffectiveness tions: Thimet (47.5 per cent O,O-diethyl S-(ethylthio) 

of insecticide applications, greenhouse experiments methyl phosphorodithioate), 1.25 ml/1l: 26.2 per cent 

: were designed to determine 1) the rapidity of lethal demeton (O,O-diethyl S(and O)-2-(ethylthio) ethyl 

_ action on green peach aphids of certain residual and —phosphorothioates), 1.25 ml/1: 25 per cent parathion 
systemic insecticides applied to beets and the effect of | (O,O-diethyl O-p-nitrophenyl phosphorothioate), 2.5 

. this action on virus transmission, 2) the duration of ml/1l; Metacide (10 per cent parathion plus 40 per 

Mis- the lethal concentration, and 3) the rate of transloca- cent O,O-dimethyl O-p-nitrophenyl phosphorothioate ) , 

aes tion of these insecticides in beet seedlings. Phis paper 1.25 ml/l: and 57 per cent malathion (S-! 1.2-bis 

anil reports the results of these experiments and points out = (ethoxycarbonyl)ethyl| O,O-dimethyl phosphorodithi- 
how this information may explain virus spread under  oate), 1.87 ml/1. 

lahle field conditions. Twenty-five plants from each treatment were ar- 


MATERIALS AND METHODS.—-The experiments were 
carried out during 1955 with yellows virus from local 
infected table beet plants. Experiments were repeated 
during 1956 with yellows virus obtained from C. W. 
Bennett, Sugar Crops Section, U. S$. Department of 
Agriculture, Salinas, California. The latter virus 
causes a distinct initial vein clearing not noted as a 
primary symptom in the Puget Sound region; however, 
both the ultimate symptoms in beets and the aphid 
vector relations are similar regardless of virus source. 

Yellows virus was obtained from caged, mature 
sugar beet plants that showed marked yellows symp- 
toms during the course of these studies. Green peach 
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ranged in groups of 5. After the sprays had dried 
(approximately 4 hour), 10 aphids were transferred 
by means of a moistened camel’s-hair brush from in- 
fected beets to each of 5 cages (3). each of which was 
clamped onto a leaf of an insecticide-treated plant of 
each group. After 20-minute test feeding periods (in- 
cluding a 5-minute prepenetration time and a 15-min- 
ute feeding interval), each group of aphids was trans- 
ferred consecutively to each of the other 4 plants of the 
group. The aphids fed 20 minutes on each plant. Fol- 
lowing the last transfer (after 100 minutes), the aphids 
were inactive and unable to feed, regardless of the in- 
secticide used. Watson (6,7) showed that a 15-minute 
test feeding is suitable for transmission of the yellows 
virus after a 24hour acquisition feeding. The inocu- 
lated plants in each group from each treatment were 
fumigated with Nicofume and transferred to bench soil 
for observation of yellows symptoms. Symptoms were 
pronounced in inoculated plants after 20 days. 
Similar lots of aphids were caged on each of the 


remaining plants from each insecticide treatment and 


IDI 
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ere) 
5 ' } peg , - , > 
Taste 1.—Transr ru y £ s of 10 viruliferous green peach aphids in 5 serial transfers for 20. 
minute fe f 4 e-treat ants of LS 75 sugar be et, as indicated by presence oft yellows symp- 
an: in 20 dave. W ashinet 154 
‘ | of symptoms in plants treated with indicated insecticide 
: iphids during 5 consecutive 20-minute test feedings 
Aphi De t Parathior Metacide Malathion 
yroup | 2 } f ) ] 2 } } ,) l 2 } ' § 


permitted 24-hour et « periods. Dead cages) were not killed after continuous feeding. Evi- 
iphid colonies were h 24-hour erval. dently, Thimet was not effective in leaves 21 days after 
ind a new set of 10 placed in the cages ipplication as a seed treatment. 
The experiment wv nt { ost of the a as In several tests, Thimet and demeton were trans- 
remained alive ar uur period located from sprayed to unsprayed leaves within 18-24 
Toxic quantities of re considered to hours after application. The lethal duration of trans- 
he dissipated wl 44-hour located materials was as long as that in sprayed leaves. 
feeding period { Lethal amounts of parathion, Metacide. and malathion 
In another exper ent. ¢ ect le \ prayed were not translocated. 
on the foliage of ¢ eXx¢ Discussion.—Conditions of the experiments were 
single insprayed teal enclosure ! i not comple tely analogous to those in the field. Never- 
inverted test tul l t tte en a as theless the results might help explain why effective 
were caged on ea if for 8-ho dit field control of virus yellows bas not resulted from use 
periods. Aphids w I it the end of ea if insecticides for aphid control. Watson (6) demon- 
feeding period nd " co ied ~~ strated that the yellows virus is persistent in the green 
intil it could be tieide each aphid. Viruliferous aphids may be carried great 
was translocated to ed Ie letha distances and over long periods and retain their ability 
imounts to transmit the virus. Viruliferous alate aphids migrat- 
Resuits.—Virulifer tted 20 ite ing into beet fields could inoculate a number of insecti- 
test feeding period l ste] to insect cide-treated plants before being killed by the insecti- 
cide-treated plants wer ed unt ey had cide. After short feeding periods on insecticide-treated 
fed 80-100 minute he essary to i vate plants. aphids become irritable and might fly away to 
iphids fell within the ea cticide feed on other plants rather than to remain on a single 
tested ™ITIE iphids n I tv to transmit the plant 
vellows virus to | they In another experiment, migratory alate aphids were 
were killed (Tabl trapped in water-filled yellow cake pans placed in 
Duration of ¢ ind system steckling plant beds. Aphids were removed periodic- 
iction of the differs les was determined illy and counted. Populations included a number of 
there does not see f dissipatior indetermined species. but the green peach aphid pre- 
for each insecticid lemeton kill eed lominated in several locations The origin of the 
ing aphids for 18-24 tio separate trapped aphids was not known, and it was not deter- 
test Onlv Metac e \ hnvtotoxic to sugal mined whether thev were viruliferous: however. popu- 
beets, but it had greater tio 12-16 days lations of trapped green peach aphids were so large 
than did parathior ithion (6 that if only a very small percentage were viruliferous 
10 days they could make sufficient inoculations during the 
Sugar beet see we t I et 44-D (44 ourse of a season to establish the disease in serious 
per cent Thimet a1 ethvl cellulose in proportions 
carbon powdet \ l [ the pow ie! il i 
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Studies on the transmission of 
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Watson, M. A. 1946. The transmission of beet mosai 
and beet yellows virus by aphids; a comparative study 
of a non-persistent and a persistent virus having host 
plants and vectors in common Proc. Roy. Soc. 

London) Ser. B 133: 200-219 


EFFECT OF CROP, CROP RESIDUES, TEMPERATURE, AND MOISTURE ON SOIL FUNGE 


S. K. Menon and Lansing FE. 


Williams* 


sS_tUM™MARY 


Some of the tactors that may be operative in In- 
ducing changes in mycofloras in the field were in- 
vestigated in the laboratory and greenhouse. Myco 
floras of soil were different after 4 successive crop- 
Highest 


) 
funicuiosum 


pings ol alfalfa. corn, oats, or wheat 
numbers of colonies of Penicilliun 
series and P. purpurogenum series were isolated 
from corn soil: Fusarium colonies were highest in 
Highest num- 
bers of colonies of Rhizopus spp. were associated 


alfalfa soil and lowest in corn soil 


with wheat. 
The mycofloras of soil cropped to corn and oats 
fferent from soils amended with the residues 


were di 
of these crops 

Soil moistened daily to field capacity and main 
tained for 5 weeks at 10°, 20°, or 30°C did not differ 


yr quantitative nature of the myco- 


in the qualitative 


floras 

After 7 weeks. there were differences in the myco 
floras of soils watered at different time intervals, 
with consequent moisture content fluctuations from 
20 to 14 per cent, and from 


20 to 18 per cent by weight 


20 to 8 per cent, from 


Apparently the pH of soils was not a factor con- 
tributing to mycofloral changes in this investigation 

It appears that the crop plant is a decisive factor 
influencing soil mycofloras. The direct influence of 
seasonal changes in soil temperature, moisture, and 
pH on mycofloras may not be appreciable. The 
mycofloras associated with different crops appear 
to be characteristic: therefore, the use of crop se 
juences is an effective and practical method of 


iltering soil mycofloras 





\ certain degree of control of root rots of field 
rops has been achieved by suitable cultural practices 
such as crop sequences or soil amendments. This re- 
duction in severity of root diseases has In many cases 
been attributed to changes in the nature and activity 
of the soil mvcofloras in relation to various soil-borne 
pathogens. Total numbers of microorganisms in the 
soil have been correlated with the effects of cropping 
sequences and other cultural practices on disease in- 
cidence. Deems and Young (6 


that the control of a specific pathogen. 


recently demonstrated 
{phanomve es 


ochi oides Drechs.. could be correlated with preva 


lence of specific fungi. or groups of tung! rather than 


? J iti . 
with total numbers. The demonstration that mycofloral 


changes are induced by various crops and cropping 


sequences and a knowledge of the specific factors in- 


fluencing these changes in mycofloras are of funda- 
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mental importance to an understanding of the relation- 
ship of crop sequences to root rot incidence. Some of 
the factors that may be operative in changing the 
mycofloras under different crops in the field were in- 
vestigated under controlled conditions in the labora- 
tory and greenhouse. The factors under consideration 
were 1) cropping sequences and soil amendments, 2) 


soil temperature. and 3) soil moisture 


\IATERIALS AND METHODs.—AII soils studied were a 


ixture of Wooster silt loam top soils. Soil samples 


were assayed for fungi by removing 8 cores from each 
treatment replicate by inserting a %-in. cork borer 
perpendicular to the surface to a depth of 2 in. The 
soil from each replication was then sieved, pooled, and 
mixed thoroughly before it was assayed for fungi. A 
soil-dilution plate technique, as modified at the Ohio 
Agricultural Experiment Station, was used for the as- 
say of fungi.” A 250-mg subsample was removed from 
each thoroughly pooled sample, added to 50 ml of 1 
er cent cellulose gum (CMC *), and stirred with a 
One dilution of this 


this resulted in a final dilution 


p 
mechanical stirrer for 1 minute. 
suspension was made; 


of 1:10,000. One ml of the final suspension was 


Unpublished data 
xy-methyl cellulose fur 


Wilmington, Dela 


Schmitthenner, A. | 
ACME 120 high viscosity car! 


ished by Hercules Powder Company 








560 HYTO! 
, 
pipetted into petri plate ed witl (0 mil of 
warm Ohio Ag: I nt Stat OAES 
medium, the basal sre f which were 20 g puri 
fied agar. 5 g glucose, 2 g ye tract. | g sodium ni 
trate, 0.5 g magnesiut ilfate g potassium phosphate 
(monobasic), 50 mg streptor j ilfate 1 mg Chilo 
romycetin (chloramphet oxbile ind 1 g 
sodium propronate per titel 
After preparation, the so tes were incubated for 
5 days at 24°( then ea ylonv was numbered on the 
bottom of the plate. Coloni npearing after the in 
cubation period were considered to be secondary. There 
is a possibility that some slow-growing fungi might be 
overlooked in this procedure e fungi were identi 
fied to genus, except in the of the Aspe1 li and 
the Penicillia. which were identified to the groups or 
series as described by The ind Raper li in the 
Manual of Asperg ind by Raper and Thom (15 
in the Manual of Peni Se other publications 
also were used for the purpose t identification ‘2 
3. 4, 10) otal numbers of were calculated or 
the basis of oven-dried 
The analysis of lied to deter 
mine the differences betwee the occurrence ot the 
various groups of tung \ rd to some investiga 
tors (12. 13). the distribut ot tungus colonies o1 
soil-dilution plates follows Poisso distributior 
With this type of distribut the iriance becomes 
proportional to the mea therefore t is necessary 
to make appropriate trai tions to divorce the 
mean and variance in order t ike the analvsis of 
variance test valid. A reeman and Tukey 
(8) appropriate square root transformatior ire most 
suited for this purpose resulting changes in 
numerical values di rt experimenta r 
nificance 
EXPERIMENTAL RESI g<Na i contir rT 
ping on sotl mycoflor leter e whether dif 
ferent and perhaps char veoHloras would 
develop in soils continuo ropped to alfalf rT 
oats, or wheat. soil was vile if n alfalfa field 
thoroughly mixed. sieved 1 divided into 2 equal 
portions. One half of the iutoclaved for 4 
hours in order to facilitate dy of fungus re 
colonization of sterile and terile soils. The auto 
claved and nonautoclaved so ere then placed in 
r ae l-ft. wooder oxes, | t boxes of each soil 
were used Iwo box were planted to 
alfalfa, corn, oats, « eat and kept in the reen 
house. Three mont t t plants were removed 
dried, « hopped into si corporated wit! 
the soil. The croppings and rporation of plant 
residues with the soil were 1 | times during a 
2-year period. At the end of the { th planting. soil 
samples were collected from « X | assaved for 
fungi. 
Different mycofloras developed in these continuoush 
cropped soils (Table |] Alfalt i ter 
ent from the others ir iving the highest 1 ber of 


colonies of total Aspers i embers of the fol 
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Tasbre | Frequency of occurrence of fungi in greenhouse 
soils continuously cropped to altalfa, corn, oats, or 
wheat for 2 years 

Transformed mean” of 
number of colonies from 
indicated soils 
LSD 
Fungi Alfalfa Corn Oats Wheat 0.05 
{spergillus fumigatus 
group 1.7 2.6 1.8 hd 0.6 

1. ochraceus group pe U6 U.6 U.6 0. ] 

1. ustus group 2.7 1.3 Lo 1.6 0.5 

Potal Aspergilli 3.1 1.3 0.9 1.1] 0.4 

Chaetor spp 0.7 1.1] 2.6 1.2 ).2 

Fusarium spp 2.1 0.9 1.0 1] 0.3 

Penict im funitculosum 

series 0.8 2 1] 1.0 0.4 

pP j rl genus series 0.6 .s 0.7 1.3 0.3 

P. rugulosum series 5.4 2.9 5.0 2.4 0.4 

lotal Penicillia 9 bo > 5 O.4 

Rhizopus spp. 1.9 1.5 0.3 2] 0.3 

Trichoderma spp. is 0 2.0 1.7 

lotals of all fungi 6.4 ».6 5.1 Lf 0.4 

Fungi occurring in greatest numbers were selected for 
statistical analysis. An LSD is given where differences be 
een treatments were statistically significant. 
Mean number of colonies derived from 4 replicates of 8 
petri plat Phe “quare root transtormations recor mended 
Free i ind Tukey (8) were used to transform indi 
al | te ila 
lowing {spergillus ochraceus group. {. ustus group. 
Fusarium spp... and Penicillium rugulosum series. 


Corn soil contained the highest number of colonies of 


r. funicul 


total 


and 
ot 


Was ¢ harae ° 


sel ies. P. 
Oat 


Chaetomium 


osum purpurogenum 
had the highest 
spp. Wheat 
terized by the highest number of colonies of Rhizopus 
spp 
occurrence of colonies of Fusarium spp. and P. funicu- 


series, 


Penicillia. soil number 


color ies of soil 


There appeared to be an association between the 


high numbers of one associated with low 
the 


Sum series: 


numbers of other. Such an inverse relationship 


between the 2 fungus groups was most striking in the 
Colonies ot P 
osum series occurred in greatest numbers in corn soil, 


spp. 


case of alfalfa and corn soils. 


funicu- 


whereas the number ot colonies ot Fusarium Was 


relatively low. In alfalfa soil, the opposite pattern 
existed; very high numbers of colonies of Fusarium 
spp. and low numbers of colonies of P. funiculosum 


series were isolated from it. 
Effect oft crops as compared with thet incorporated 


The 
thei 


residues on soil mycotloras. differential effect of 


crops as compared with residues 


incorporated 


was also investigated. Equal quantities of soils were 


collected from corn and oat fields: they were sieved. 
mixed thoroughly, and then placed in l-gal. glazed 
clay crocks. Three grains of corn or 6 of oats were 
planted in each crock containing 8 lb. of soil. In 1 
series of crocks, finely ground residues of corn or oat 
plants were mixed individually with soil at the rate 
of 7 g tor every 8 lb. of soil. On a field basis. this is 


equivalent to about 2 tons of plant residue per acre. 
which is approximately the amount of dry plant ma- 
terial plowed down after each of the 


Phe 


respec tive ¢ rops 


soil resid 


ue mixtures were then placed in crocks. 
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Soil in crocks without plants or plant residues were 
maintained as checks or fallow. Treatments were repli- 
eated 4 times. The crocks were kept on greenhouse 
benches and watered regularly. After 2% 


samples were taken from each crock and assayed for 


months, soil 


fungi. 
Growing oat and corn plants influenced the relative 


I able 


corn Was 


frequency of several groups of fungi differently 
9). When compared to the fallow treatment, 


the most distinct In mvcoflora. whereas the corn- 


residue treatment was most similar. The oat and oat- 


residue treatments were similar in the number of 


fungus groups, differing in frequency from those of 


the fallow. and consequently were relatively similar 


to each other. Corn soil was distinct in having signifi 


cantly higher numbers ot colonies ot Pp funicuiosum 


series. of total Phycomycetes, and of Rhizopus spp 


than did oat soil or soil amended with corn or oat 


residue. Higher numbers of colonies of Fusarium spp.., 
Giiocladiun spp.. P. decumbens series, and FP. regu 


losum series were isolated from oat soil than from corn 
soil. The 
series was isolated from oat soil and from soil amended 
Table 2 


mycofloras of 


least number of colonies of P. funiculosum 


with oat straw It also may be observed in 


that the differences between the soils 


amended with corn and of those amended with oat 


residue were not as striking as those between soils 


cropped to corn and oats. Significantly higher numbers 
ot colonies of Fusarium spp.. P. decumbe ns series. P. 
funiculosum series, and total numbers of fungi occurred 
in soil amended with corn residue than in that amended 


n contrast, 


T rie hodern a spp.. Rhi 


with oat residue: 
ropus Spp.. and P. rugulosum series occur’r’re d more tre 


quently in soil amended with oat residue than in soil 


ra LE 2 i ( rrence ¢ nz nis rol é 
oats as ompare vl } , cn 
cit orr r oat resi ¢ eith a u 
Transformed mea f 
i ber of olonies tre 


I (lor Oat t é eck) 0.05 
Fusar ms 1.0 1.6 Lo 2 ' () 
Gil adi “pp |? 1.7 2.2 ) 
Vucor spy a 1.4 7 | 1.5 
Per ‘ ‘ s 
series 1.0 } | ] 1.4 0.2 
P. f ( series 20 O88 1.1] 0.7 1.1 ‘) 
P. re series 14 06.2.1 | 5 «| C04 
P. rug ~t - Lo 1. 1.7 y ) 0.2 
Total Peni i 2.7 2.6 2.7 2 2.4 
Total Phy etes 1.8 1.0 0 02 
Rhizo; § spl 5] 13 { } {) 0.4 
Tri hodern spp 15 16 : 0.2 
lotals of all fung 1.2 15 1.6 { Lo 60 
‘Fung rring in greatest numbers were selected for 
statistical analysis. An LSD is give ere differences 
between treatments were statistically signif 
Mean 1 er of col es derived ft b re ites f 
petri plates he square root transtorma : nende 
DY Free in T Tukev ere <4 netorn indi 
Vivi i ? 
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The numbers of colonies 
Gliocladium spp. P. 
series, and P. funiculosum series in soil amended with 
That 


reduc es 


amended with corn residue 


of Fusarium spp.. decumbens 


oat residue were less than in the fallow (check) 


the incorporation of oat residue with soil 


incidence and severity of root-rot organisms, such as 


Fusarium spp., has been reported previously (13, 21). 


Certain similarities may be observed between the 
results of this experiment and those of the investiga- 
tions concerning the effect of 2-year continuous crop- 
ping of alfalfa, corn, oats, or wheat on soil mycofloras 


lable | 


nance of colonies of P 


The most striking similarity is the predomi- 
funiculosum series in corn soil. 
Similarly, the relationship of P. funiculosum series and 
Fusarium spp. is also of interest. When the frequency 


of occurrence of colonies of P. funiculosum series was 


high, the numbers ot colonies ot Fusarium spp. was 


low 


Fungus recolonization of autoclaved soil.—The re- 


colonization of autoclaved soil by fungi as compared 


with the mycofloras of the same but nonautoc laved soil 
was investigated in conjunction with the study of the 
effects of continuous cropping on soil fungi. Portions 
of autoclaved and of nonautoclaved alfalfa field soil 
were placed in boxes in the same location in the green 
house and continuously cropped to alfalfa, corn, oats, 
or wheat. At the end of the 2-year test period, the pre- 
dominant fungi in both the autoclaved and nonauto- 
claved soils were approximately the same (Table 3). 
\ total of 23 genera, including 1] groups of Aspergilli 
Only 7 


genera, groups, or series were not isolated from both 


ind 8 series of Penicillia were identified. 


autoclaved and nonautoclaved soils; of these, 5 types 
were isolated from 1 or more nonautoclaved soils and 
All of these types 


that did not appear in both autoclaved and nonauto- 


> 


from 1 or more autoclaved soils 
claved soils were extremely low in occurrence 

Chaetomium spp. and Rhizopus spp. were distinet 
in that the highest number of colonies of these fungi 
It is 


results of this experiment 


occurred in autoclaved soil in 3 of 4 treatments. 
interesting to note from the 
that recolonization of autoclaved soil by the same pre- 
dominant groups of fungi as those present in similarly 
cropped nonautoclaved soil was achieved in a relatively 
short time 

Efiect of te mperature and moisture on soil myco 
factors may induce 
field. the effects of soil 


moisture on the occurrence of 


Horas Since environmental 
changes in mycofloras in the 
temperature and of 
various groups of tungi were studied. Soil from corn 
ind oat fields was mixed and air dried; necessary pre- 
cautions to avoid contamination by air-borne micro- 
yrganisms in the laboratory were taken. The moisture 
content of this soil at field capacity, determined accord- 
ing to the procedure outlined by Mever and Anderson 
14 was approximately 20 per cent by weight 

To determine the effect of moisture on soil myco- 
Horas, 150-g samples of air-dried soil were placed in 
eat h ot 1? plastic cups \ ater was added to eac h cup 


to bring the soil moisture content near the field capac- 











yo. PHYTO! 
Tari 4 freg lated 
per a rs 
Alfalta 
| \ NA 
{spergi us fumigat | Be 
{. ochraceous grout L. zZ 
{. ustus group 3 . 
Total Aspergilli 2.4 rf 
Chaetomium spp 0.7 0.7 
Fusarium spp. 2.4 me) 
Penicillium funiculosum series 0.7 0.9 
P. purpurogenum serie 1h Of 
P. rugulosum series 6 & 
Total Penicillia 3 LO 
Rhizopus spp a 1.2 
Trichoderma spp L5 Lo 
Totals of all fungi 6.3 6.6 
* Fungi occurring in greatest ibers were selected for 
autoclaved soils only) where ferences between treatme 
"Mean number of colonines derived from re pli ates of 
by Freeman and Tukey (8) were used 
ity, then the weight of each cup plus soil and water 
was recorded. The weighed cups ot soil were placed 
in a room maintained at 25°C and constant relative 
humidity. The cups were covered with a double layer 
of cheeser loth to reduc é the tall of air borne spores on 
the soil surface. Soil moisture vas then controlled by 
the addition of water at different time intervals. The 
moisture content of the soil fluctuated from 20 to 8 
per cent in soils watered every 6 days, from 20 to 14 
per cent in soils watered every 4 days, and from 20 to 
18 per cent by weight in soil yvatered daily. At the 
| 


end of 7 weeks, the soil from each cup was removed, 
mixed, and assayed for fungi 

A list of the predominant groups of fungi and their 
frequency of occurrence in soils maintained at these 
3 different moisture levels is presented in Table 4. The 
predominant groups of fungi isolated from soils with 
different moisture contents were the same. but there 
were differences in the relat frequency of their oc 
currence. The number of « nies of Botrytis spp., of 
P. restrictum series, and of total Penicillia decreased 
as moisture content of the soil was increased. Within 
limits of this experiment, the total numbers of fungi 
were significantly less at higher moisture contents than 
at lower ones. 

To study the effect of soil temperature on the fre- 
quency ot occurrence ot tung quadruplis ate soil 
samples were stored at 10°, 20°, and 30°C in plastic 
cups. The moisture content of the soil was maintained 
at field capacity (20 per cent by weight) by daily 
addition of appropriate quantities of water. At the end 
of 5 weeks, the soil from each cup was mixed and 
assayed for fungi. 

The predominant fungi in iintained at these 
different temperatures were | same. Statistically 
significant differences between treatments in the fre 
quency of occurrence of various groups of tungi or 
total numbers of fungi were not observed. It was 
surprising that significant lifferences were not observed 


statistical analysis. 
“nts were statistically significant. 
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from autoclaved and nonautoclaved soils after being continuously 


Transformed mean” of number of colonies from 


autoclaved (A) and nonautoclaved soil (NA) 
(orn Oats Wheat LSD 
\ NA \ NA \ NA 0.05 
2.6 2.6 2.1 Be 1.9 L5 0.8 
0.6 (0.7 0.7 0.6 0.6 0.7 0.2 

1.0 1.6 1.4 1.5 1.0 Za 
l.] LS 1.1 0.8 0.8 1.7 0.6 
1.3 0.9 3.2 2.0 1.7 0.7 0.3 
0.9 0.9 0.9 1.0 0.8 1.3 0.4 
1.9 2.7 LZ 0.9 1.1 0.9 0.6 
AB 0.7 0.7 0.6 0.7 1.7 0.4 

3.1 y ae 3] 2.8 2.4 2.4 
1.8 1.2 t5 >.0 2.4 3.4 0.5 
1.4 1.6 0.5 0.0 yA 1.6 0.5 
2.6 1.4 2.6 1.4 1.1 2.2 0.8 
9.8 Me: 5.6 1.7 1.7 1.9 0.4 


An LSD is given (for autoclaved versus non 


8 petri plates. The square root transformations recommended 


to transform individual plate data. 


in the mycofloras of soils maintained at the 2 relatively 


In Ohio, during the growing 


extreme temperatures, 
season, soil temperatures rarely attain either of the 
extreme temperatures of this experiment, i.e. 30°C 
(86°F) or 10°C (50°F). 

It is apparent that soil temperature and moisture 


do not influence the mycofloras as greatly as do the 


growing plants. 
Discussion.—The soil-dilution plate method in its 


diverse forms has been widely used by many investi- 


gators in assaying soils for their qualitative and 
quantitative microbial content. The dilution plate 


method is most useful in quantitative microbial studies, 


Frequency of occurrence of fungi in soils main- 


Pasie 4 
! at different moisture levels for 7 


tained weeks 


Transformed 
of number 


mean 
of colonies from 
soils with indi- 
cated moisture 
ontents (in per 
cent) 
LSD 
Fungi* 20-8 20-14 20-18 0.05 
Botrvtis spp. 1.7 La 1.3 0.3 
Fusarium spp. 1] 1.3 1.) 
Gliocladium spp. 1.3 1.2 1.0 
Vucor spp. L.1 B! 1.8 
Penicillium funiculosum series Be: 1.2 1.2 
P. restrictum series 1.9 1.7 1.2 0.3 
Total Penicillia 25 2.3 2.0 0.3 
lotal Phycomycetes Be 1.4 1.5 
Trichoderma spp. 1.8 1.6 .0 
lotals of all fungi 3.7 3.5 3.3 0.2 


‘Fungi occurring in greatest numbers were selected for 
statistical analysis. An LSD given where differences 
between treatments were statistically significant. 

Mean number of colonies derived from 4 replicates of 8 
Che square root transformations recommended 
(8) to transform indi- 


1s 


petri plates. 
by Freeman and Tukey 
vidual plate data, 


were used 
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and perhaps it is the best method available for large- 
scale studies. How closely the true quantitative popu- 
lation of microorganisms is estimated by the use of the 
soil-dilution plate method is very debatable, but its use 
in comparing the occurrence of specific microorgan- 
isms between treatments should be valid. 

The choice of a plating medium for studying the oc- 
currence of soil fungi is difficult. The OAES medium 
was selected as the soil fungal assay medium for its con- 
venience in the identification of colonies directly on the 
isolation plates. The medium is transparent, it elimi- 
nates bacteria and actinomycetes, and it restricts the 
growth of rapidly spreading fungi but at the same 
time supports the growth and sporulation of a wide 
range of fungi. 

There is always the possibility of exclusion of a 
fungus or group of fungi by the adoption of a single 
plating medium. All fungi commonly isolated from 
soils by other soil plating media have been isolated 
with this medium. To date, over 100 genera have been 
isolated from soil by the use of the OAES medium. 
The majority of this list has been published (23). 
The support of growth of this wide range of fungi by 
this medium is considered adequate for the compar- 
ison of gross mycofloral changes in soils, and any 
selectivity this medium exerts on mycoflora determi- 
nations should be exerted equally on all treatments. 

The establishment of different mycofloras under 
different crops has been demonstrated by some investi- 
gators. Herr (12) found that different mycofloras de- 
veloped in soils continuously cropped to corn, oats, or 
wheat for 39 years. That the establishment of different 
mycofloras under different crops in the field may take 
place during 1 season was recently reported by Deems 
(5). The data from the present investigation leave 
little doubt that in the greenhouse different mycofloras 
develop in 2-3 months in soils cropped to corn or oats. 
The differences in the mycofloral population were 
distinct when soils were continuously cropped to 
alfalfa, corn, oats, or wheat for 2 years. The mycofloras 
of the different crops appeared to become stabilized 
during the 2-year period. The differences in the kinds 
of fungi associated with the different crops are due 
primarily to the relative frequency of isolation and not 
to their complete absence in any treatment. 

The differences in the mycofloras of soils amended 
with corn and oat residue were not as great as in soils 
cropped to corn and oats. Addition of oat straw to soil 
resulted in the reduction of colonies of Fusarium spp., 
a finding previously reported by Kommedahl and 
Brock (13). With the exception of Fusarium spp. and 
P. restrictum series, most of the fungi were equally 
abundant in soil cropped to oats and in soil amended 
with oat residue. In contrast, the relative frequency 
of most groups of fungi differed in soil cropped to 
corn and in that amended with corn residue. These 
results do not conform with the findings of Tyner (21), 
who investigated the effect of amendment of soil with 
wheat. oat, or barley straws. He found the bacterial 
and fungal populations highest in straw-amended soil. 
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This high microbial count can be attributed to the 
excessive quantities of straw he added to the soil (3 
per cent by weight or approximately 27 tons per acre), 
a situation that is abnormal under ordinary cereal crop 
rotations. 

The effect of environmental factors such as soil 
temperature, moisture, or pH on soil mycofloras may 
have been overemphasized in the past. Fluctuations 
have been reported in total numbers of bacteria, fungi, 
or actinomycetes due to changes in soil temperature 
and moisture (7, 11, 16, 17, 22). In this investigation, 
there were no qualitative or quantitative differences in 
mycofloras of soils maintained for 5 weeks at 10°, 20°, 
or 30°C. Most fungi were equally abundant in soils 
with different moisture contents. Total numbers of 
fungi were greater at low than at high moisture con- 
tents; this difference was primarily due to smaller 
numbers of colonies of Botrytis spp., P. restrictum 
series, and total Penicillia. 

Sever2! questions arise from the studies of the effects 
of soil temperature and moisture on soil fungi. Will 
the same pattern in the occurrence of mycofloras pre- 
vail if the soils are maintained at different temperatures 
and moisture levels for long periods of time? If plants 
had been growing in soils kept under different environ- 
mental conditions, could one expect the effect of tem- 
perature and moisture on soil fungi to be the same as 
those without plants? The answers to these and other 
questions may not be obtained on the basis of the re- 
sults of 2 short-term experiments reported here. These 
experiments were designed to determine the effects of 
environmental conditions during short periods. That 
variations in mycofloras do take place in short periods 
has been demonstrated by Deems (5), who isolated 
fungi from differently cropped soils at weekly intervals. 
Also, differences in mycofloras were detected in about 
3 weeks by Timonin (19, 20) in soils treated with root 
diffusates of 2 varieties of flax and of tobacco. It is 
therefore logical to assume that the 5- to 7-week test 
period in this investigation was sufficient to detect 
differences in the mycofloras of soils maintained at the 
different temperatures and moisture levels. The direct 
influence of seasonal changes in soil temperature and 
moisture on mycofloras may not be very appreciable. 
Of far more importance is the indirect effect, the influ- 
ence of season changes on the crop plants that in turn 
supply the substrates used by the fungi. 

Apparently, the pH of soils was not a factor con- 
tributing to mycofloral changes in this investigation. 
Soil pH was determined at the conclusion of each 
experiment and even in situations where the mycofloras 
were different, the pH values were the same. 

It may be concluded from this investigation that the 
crop plant is a decisive factor influencing the myco- 
floras of soils. This effect may be brought about as a 
result of chemical substances diffusing into the soil 
from the roots of plants and the sloughing off of mate- 
rials from roots; these may promote or retard the 
growth and activity of various groups of fungi. As Gar- 
rett (9) pointed out, the distribution of fungi is de- 
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a MISSISSIPPI CROWDER. A NEW DISEASE-RESISTANT COWPEA! 


| mvco. W. W. Hare 


StMMARY 


Mississippi Crowder, a new variety of cowpea, Crowder is highly resistant to Race 1 and tolerant 





pi 
is a midseason, large-vined variety very similar to Races 2 and 3 of Fusarium oxysporum a 
in type to the Brown Sugar Crowder. Mississippi tracheiphilum 
1és OF j 
se ime The brown crowder type of cowpea has been one of Paste | Summary of yields of Mississippi Crowder com 
the leaders among the types of varieties used as a red to Brown Sugar Crowder in pounds of green 
| physi. vegetable. Brown Sugar Crowder has been the most Steen sini seeds 
ta prominent variety of this type and popular for fresh- a Relative 
ers market. freezing. and canning. All brown crowders Vestets 19531954 1955 1956 Average vield 
ee tested have been susceptible to Races 1, 2, and 3 of 
01-317. Fusarium oxysporum {. tracheiphilum EF Sm. . On Fussrive infested plots at State College, Miss.) 
a + ae “Crowder 4074 2884-2775 244 100.0 
ORIGIN OF Mussissipe: CROWDER Adjacent to a Mississippi 
Bi... wilt-variety test in 1949, about 4 acre of Brown Sugar Crowdet 7170 5222 4412 5601 172.7 
ied. Crowder was planted in soil infested with Race 1 of Southern variety trials*—Fusariun festation unknown) 
air ea ‘ , Br n Sugar 
icTo- the wilt organism. There were several plants that sur- peli ion 723 2511 2691 2460 2846 — 
te vived. but only 1 resembled Brown Sugar Crowder. Mississippi 
an. J. Progenies from this plant were selfed and tested for Crowder 1066 3110 3699 2946 5455 121.4 
plants wilt resistance in the greenhouse for 5 generations Cooperative trials in the southern region: tested at 10 
oducts There were no recognizable variations in type except locations in 6 states in 1953, 9 locations in 4 states in 1954, 
nomy for 1 of 117 lines in the first generation. Wilt resistance 10 locations in 5 states in 1955, and 13 locations in 7 states 
remained the same after the third generation. The in 1956 
Qe highest vielding lines of the fifth generation were 
| " bulked and increased, and foundation seed was grown } (Fig. 1, A. B. C).2 There were wide differences in 
in 1955. Seed was released to seed producers for the the incidence of wilt in replicated field plots infested 
—s 1956 season as the variety Mississippi Crowder. Ade with all 3 races; e.g. in 1954, an average of 81.5 and 
soi quate seed for all purposes was available for the 1957 12.8 per cent of the plants of Brown Sugar Crowder 
1956 growing season and Mississippi Crowder, respectively, were killed by 
t. Sta. DescripTION OF Mississippi CrowbeR.—Mississippi — wilt 
Crowder is very similar to Brown Sugar Crowder in COMPARATIVE YIELDs.—In paired plots with only 
type. although in close comparison there are many light damage from wilt late in the season, there was no 
nor differences. It is midseason in maturity. with significant difference between the vields of Brown 
irge spreading vines and large dark green leaves. Sugar Crowder and Mississippi Crowder. It appeared 
Pods are borne scattered at the foliage level. They are that there was no intrinsic difference in yielding ability 
dark green through the fresh-market stage, turn yellow of the 2 varieties. Differences in yields elsewhere could 
briefly. and dry to a straw color. Average sizes are probably be attributed primarily to the greater inherent 
64 in. long and 0.38 0.44 in. in cross section (Fig resistance or tolerance to Fusarium wilt 
1.D Phe peas are “« rowded in the pod and flattened Over a 3-vear period, Mississippi Crowder produced 
on the ends They are a light cream color at fresh 72 per cent more yield than did Brown Sugar Crowder 
market stage and light tan when dry when grown in replicated field plots known to be in- 
DISEASE RESISTANCE.—In field plots. Mississippi fested with all 3 races of F. oxysporum f. tracheiphi- 
Crowder was tolerant to virus diseases and was not as im (Table ] Relative proportions of the 3 races 
severely damaged by the curculio and weevil as were were not determined. but all 3 were recovered from 
many other edible varieties. These are also character wilted plants in the plots. In 4 years in the Southern 
istics of Brown Sugar Crowder. In greenhouse tests Variety Trials (under the label Mississippi S-1 in 1953 
in soil infested with 4 species ol root-knot nematodes, ind 1954). the average yield of Mississippi Crowder 
average root-knot indices were 62.5 for Brown Sugar was 2] per cent greater than that of Brown Sugar 
Crowder and 46.7 for Mississippi (Crowder Brown (Crowder Compared to all types tested in the trials. 
Sugar Crowder was susceptible to all races of the the yield rank of Mississippi Crowder was fifth in 
Fusarium wilt organisn Mississipy (Crowder was 1953. third in 1954. first in 1955. and third in 1956 
highly resistant to Race 1 and tolerant to Races 2 and In these trials, Mississippi Crowder was not surpassed 
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Fic. 1. Left, Brown Sugar ¢ r; right, Mississippi Crow 
tracheiphilum. By) | ( Race ( Ine 


in ranking for uniforn rance, and pod-fill. It 
was rated in the med for percentage shell 
out and ease of shelling 

Large-scale trials wer ted trom 1954 through 
1956 in cooperath wit il canners Yield 
and canning quality were 1 rted as satistactory to 
superior. Particular attent v directed to ease oft 
shelling, and no difhi shellis were en 
countered when stand ne yere used. One large- 
scale fresh-market test and < | one were made in 
1956. High vields were ta i, and buyers accepted 
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ler. A) Inoculated with Race 1 of Fusarium oxysporum f. 
Race 3. D) Mature pods of both varieties. 


the product readily. 

No commercial freezing tests of Mississippi Crowder 
have been made. The variety was included by Jenkins® 
in an investigation of freezing and nutritional qualities. 
He concluded that Mississippi Crowder was equal or 
superior to all varieties used. 


\Mississippt STATE COLLEGE 


State CoLiece, MISSISSIPPI 

Jenkins, W. F. 1957. Varietal desirability and nutri- 
tive value of southern peas before and after freezing and 
ooking. Proc. Amer. Soc. Hort. Sci. (In press.) 
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PHY TOTOXICITY OF CAPTAN 
ENVIRONMENT. 


Robert H. Daines.- R. J. 


AS INFLUENCED BY FORMULATION, 
AND PLANT FACTORS! 


Lukens.* 


\. Leone* 


E. Brennan.* and I. 


SUMMARY 


Field and laboratory studies have indicated that 
the phytotoxicity of captan is increased under cer- 
Factors involved in formulation, 
environment, and plant status considered. 
Greenhouse tests showed that injury was increased 
as the concentrations of captan and wetting agent 
in the preparation were increased. The addition of 
kaolinite as a filler also increased phytotoxicity of 
calcium carbonate 


tain conditions. 
were 


the mixture The presence ot 
and magnesium oxide had a “safening” effect. Cap- 


tan toxicity to bean foliage increased with increas- 


ing temperatures and with decreasing light inten- 
sity. Laboratory studies in vitro have indicated that 
captan decomposition is accelerated by increasing 
temperature and time, with a resulting increase in 
hydrogen ion concentration, chloride concentration, 
It is believed 
that this acidity may be partially responsible for 
captan phytotoxicity. It was also learned that amino 
sulfhydryl] 

rapid decomposition of this fungicide 


and hydrogen sulfide accumulation 


compounds containing groups caus 





\-(trichloromethylthio ) -4-cyclohexene-1,2,- 


Captan 
. developed by the senior author in co- 
operation with A. R. Kittleson, Chemist of the Stand- 
ard Oil Company. has been proved fungicidal against 
In addition to 


dicarboximide 


many disease-producing organisms.* 
combatting some common apple diseases, captan also 
effective in improving the finish of apple 


of Red Delicious. Paragon, 


has been 
fruit: however. 
and Baldwin apple varieties may 


the foliage 
develop small, cir- 
cular. injured spots following the use of this fungicide 
These spots most frequently develop during warm pe- 

although they usually ap- 


riods of low light intensity: 


pear near the blooming period, they may occur any 
time during the growing season. In 1953, captan injury 
to Red Delicious apples was particularly common in 

Peaches sprayed with 


orchards in central New Jersey. 


developed a leaf-lacing et 


When captan was 


this fungicide frequently 


fect from the loss of injured tissue. 


first tested in the greenhouse against powdery mildew 


ot bean severe leaf scorch occasionally was encoun- 
tered. Since the factors involved in this injury were 
inknown, a study of the effect of formulation, environ- 


ment,’ and plant factors on phytotoxicity was initiated 


MATERIALS AND METHODS.—Phaseolus vulgaris | 


var. Bountiful, one of the species frequently exhibiting 


phytotoxicity, was used in most of the greenhouse 


studies. Plants 


leaves had fully expanded. at which time the primary 


were treated when the first trifoliate 


leaves were removed to facilitate the experimentation 


The variou 


dropper to the lower leaf surface, the area most sus 
Accepted for publication April 27, 1957 
Journal Series Paper, Rutgers University 





-Plant Pathologist, New Jersey Agricultural Experiment 
Station, New Brunswick, New Jersey. 
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* Research Ass ates 

Daines, R. H iY (_aptan—t - ry i 
fr fungicides. American Fruit Grower 7 ¢ 

Kittleson, A. R. 1953. Preparation and some properties 
f n-trichloromethylthiotetrahydrophthalimide Jour. Agr 
and Food Chem. 1: 677-679. 

7 Lukens, R. J. 1955. Studies on the effe atior 
and environment factors on captan p x y to 
foliag M.S. Thesis. Rutgers College of Agr re 


s treatments were applied with a medicine 


ceptible to injury. All materials were applied to each 
leaflet; 1 drop of each was applied to each of 48 leaves. 
In studies on the effect of temperature on injury, uni- 
form plants were exposed for designated periods in 
chambers. Observations 


thermostatically controlled 


were made on the fifth day after treatment. at which 
time each treated spot was rated on amount of injury, 
and the mean percentage injury was reported as an 
iverage for all replic ations, 

Spraying of trees was act omplished in the field with 
an 8-cluster nozzle gun at 500 Ib. pressure; in the 
greenhouse, the sprays were applied in a spray tunnel 
by means of a 25-mph wind and water of varying tem- 
peratures. 

lhe materials used in these tests were technical cap- 
diluents kaolinite, attapulgite, 


tan (97 pure); the 


and neutral tale: and the wetting agent Igepal CA 


sooctylphenol + ethylene oxide). All were supplied 
by the California Spray Chemical and Stauffer Chemi- 
cal Companies. Surface tension measurements on all 
formulations were made with a du Nuoy tensiometer. 

Similar suspensions of technical captan plus addi- 
tives were employed in determining the accumulation 
which were selected as 


of chloride and hydrogen ions, 


criteria of ¢ aptan decomposition Two per cent suspen- 
sions of captan with varying ratios of the fillers were 
placed in a shaking machine in chambers kept constant 


it 50°, 75°, 90°, or 110°F. Samples of each suspension 
were tested for pH and for chloride ion content im- 
mediately and after 4 hours, 24 week. 


The chloride content was determined by the Mohr titra- 


hours, and | 


tion method.5 Resistance measurements also were 
made on the suspensions. 

Drops of each suspension and of each filtrate were 
applied to bean leaves as described earlier and the 


extent of injury recorded. Drops of bydrochloric and 


sulfuric acids with pH values corresponding to those 
of the test materials also were applied to bean leaves 
and injury data taken 

RESULTS OF PHYTOTOXICITY Formulation 


A dilution 


STUDIES 


factors. 1) Concentration of captan. 
Naiman. 1942. Quantita- 


York and London 


* Rieman, W., J. Neuse, and B 
McGraw-Hill, New 


tive analysis 
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2.00 6.9 
Loo 19 VF 
, 00 f ) Sé 
Mean of 48 s ; f 
each treatment 

Excessive flakir 
series of captan tor te vit . different fillers 
each in a 1:1 ratio, w tested to determine the influ 
ence of captan concent to bear 
foliage 

Injury increased w concentrations of 
the fungicide in all for : fable | In this 
experiment, the result I ent fillers cannot be 
compared, since the eri ! epara inder 
varving conditions of temperature and humidity 

2) Fillers.—Since capt ; rketed in combi 
tion with a diluent and ed with other pest 
cides containing diluent 7 iered advisable 
to determine whether the d n common use alter 
the phytotoxic properties of the tungicide According 
ly, 2 per cent mixtures of captan alone and 
in 1:1 formulations wit te. attapulgite. and 
neutral tale were place é ean leaves as de 
scribed earlier ii of the { ised oft it] increased 
injury over that produced captan alone. Of the 
formulations used, the tolinite combination 
was the most phytotoxic ¢ a mean percentage il 
jury of 52.01 as opposed to 94 or captan alone The 
captan-attapulgite and « ombinations gave 
injury values interme ‘ tre those ot captar 
kaolinite and captat yn rv was also increased 
as the proportion ¢ hiler ¢ ipta wa ncreased 
(Table 2) 

3) Retting agent Sit umount of wetting 
agent in a captan mixture heid se may vary with 
Panne Ir 

apte 
(.apta 1 nt h \ 
1-0.00 or) 
1:0.25 | 224 
1-0.50 Q 
1: 1.00 
1:2.00 f 
1:8.00 


0:-8.00 


"Mean of 48 spot i ale 
each treatment was a] é é 
Excess flaking 
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the nature and quantity of ingredients and with the 
concentration of the spray mixture, experiments were 
conducted to determine the effect of wetting agents on 
captan injury. Suspensions containing Igepal CA, in 


he weight of 


amounts varying from 0 to 4 per cent of t 
captan, were tested on bean leaves. An increase in the 
concentration of wetting agent resulted in a_ corre. 
sponding increase in plant injury (Table 3). High 
concentrations of wetting agent alone and in combina- 
tion with kaolinite caused plant injury even in the 
ibsence of captan. Tensiometer measurements on these 
suspensions showed that the wetting agent caused a 
sharp decrease in surface tension (32 dynes/em) up 
to 0.5 per cent concentration, beyond which there was 
no further decrease 

In an orchard experiment with Red Delicious apples, 
a similar but less pronounced effect occurred with tale. 
In this experiment. Igepal CA was added in varying 
amounts to a 1:1] captan-tale formulation (4 Ib./100 
gal.). Even with this different filler, the phytotoxicity 
of the mixture increased from 10 to 17.5 per cent as 
the concentration of the wetting agent was increased 
trom 0.5 to 4.0 per cent. 

Since the toxicity of captan increases with decreased 
surface tension of suspensions, stomatal penetration of 
leaves probably is involved. To test this possibility. 
Red Delicious apples trees mounted on a_ revolving 
platform were exposed in a spray tunnel to a suspen- 
sion of technical captan (2 lb. per 100 gal.), at 40°F, 
atomized into a 25-mph air stream at 85°F. When the 
trees were removed from the spray tunnel after a 15- 
minute exposure, water-soaked areas were visible on 
manv leaves. The trees were divided into 2 groups, one 
of which was placed on a greenhouse bench to dry. 
frees of the second group were submerged in tap 
water to remove much of the surface deposit before 
being placed on the bench to dry. At the same time, 
insprayed trees were dipped in a 65° suspension ot 
captan (2 lb. per 100 gal.) and divided into 2 groups, 
one of which was submerged in clean water before 
being set on the bench to dry. The experiment was 
conducted during a period of warm cloudy weather in 
late winter. when the older leaves were approaching 


mature size 


Within a week, typical captan injury developed in 
| / r / hea Pale ot ar s tfions oft 
‘ fal ning tario S ar f ad 4 4 £2 age nt 


Mean percentage injury when con 


| g 
centration of lgepal was as indicated 
Formulatior 0.0 0.12 0.25 0.50 ] 2 } 
Captan lO 20 28 4 }? }2 70 
(.aptal KOalinite 5 58 45 75 80 900 95 
Kaolinite 0 1) 9 lO ”) 1 ss) 
Water 0 0 0) 9 6 0) vi 
Iwo per cent suspensions of all materials were used 
Mean of 48 spots, ear hon ase parate leaf: 1 drop of each 


reatment was ipplied to eacl I 


eat, 
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Septem be r, 195% DAINES ET Al 
Taste 4.—I/njury to bea eaves of captan-kaolinite form 
ry ( ( 
(once tr iti I P| 
compound Mear percentage injury 
ppm A1.¢S0,) Fe.(SO,) 
0 7.9 57.9 
] 60.3 62.9 
10 97.9 5.0 
100 61.8 66.3 
1000 62.8 96.3 
}000 (minus captan) 3.2 99.6 
Mean of 46 spots, ea h on a separate leat | rop of e 


Very 
the unwashed captan-dipped trees and no injury on 
This 


result 


all sprayed trees little injurv was observed on 


that washed after the captan dip 


indicated 


the trees were 


experiment that spraying conditions 


ing in stomatal penetration by captan greatly increased 
! | I 


the phytotoxic response. 


The 


sodium sulfate. 


1) “Safeners inorganic compounds alumi- 


num sulfate. ferric sulfate. calcium car- 


honate. and magnesium oxide were added in logarith 


mic series to a captan-kaolinite formulation to deter- 


mine the effects on phytotoxicity The concentra- 


tions of these compounds ranged from 1] to 1000 ppm 
Table 4). ¢ 


had a “safening 


ilcium carbonate and magnesium oxide 
effect on the 


per sé 


captan formulation, 


whereas ferric sulfate was phytotoxic at the 


higher concentrations 


Rest LTs OF STUDIES ON ENVIRONMENTAL FACTORS. 


Temperature Since early observation of captan in- 


jury was noted particularly under conditions of high 
. 
. 
2 . 
- 6 “& 
g 
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. e * 
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° 
° 
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DEGREES FAHRENHE!T 
Fi t ry va per cent captan sus “ ' eal 


PHYTOTONXICITY OF ¢ 


iiations 


} 


by formulations 


APTAN 569 


ontaining difierent concentrations of various inorganic 


containing indicated compound 


Calo MeO NasO, 
7.9 97.9 97.9 
58.6 51.9 55.9 
0.1 8.1 26.8 
10.6 26.4 1.2 
4.9 17.1] 45.0 
0.35 0.0 9] 
treatment was applied to each leaf 
temperature, experiments were run in which bean 


plants treated with various captan formulations were 


placed in rooms ranging from 


70° to 100°F 


constant-tem perature 
The over-all effect of temperature (Fig. 
1) shows that phytotoxicity increased with increase in 


temperature, the critical range occurring between 85 


and 100°F. Unlike the other formulations, the captan- 
kaolinite combination was injurious even at the lower 
temperature range. Figure 2 shows the straight-line 


relationship between duration of exposure and extent 
of injury when captan-kaolinite suspensions were ap- 


plied to bean leaves at 90°F. When captan concentra- 


tion was increased simultaneously with temperature, 


the resulting injury was more than additive. 


Since the drops dried during the pe riod ot exposure 


. 
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; 
: ° 
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° 
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; 4 5 
Fic. 2-3. Fig. 2. Injury by a 1:1 captan-kaolinite formula 
tion (4 captan) to bean foliage exposed for various 
periods at 90°F Fig 4 The percentage of chloride re 


ised from a 2 per cent captan suspension at various pH 


after various periods of time at 68 } 
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Ta } / r f ] nour period From these data. the ratio ol chloride 
WER GI reared released during decomposition to that originally preés- 

ent in the captan molecule was calculated (Fig. 3). 
\ entage Figure 3 shows that whereas littl captan decomposi- 
tion occurred at pH 7.0, the decomposition rate was 
. very rapid at pH 10.6. When captan was dissolved in 
For tie mw 0°! NaOH solution at pH 14, instantaneous decomposition 


| r 

‘.aptar 0.4 lo determine the effect of temperature on captan 

(_apta LN sf ] — ’ ) ‘ | { 

Caste Lenlinis 1) 0 96 fecomposition, 2 per cent slurries olf captan alone and 
in 1:1] ratios with kaolinite. attapulgite. and tale were 


2 percent s ( sf maintained at various temperatures. Chloride determi. 
_ nations of the filtrates were made after 4 hours, 24 


ach treatment i 
hours, and 1 week of exposure. Chloride data again 


were used to calculate the percentage of the chloride 
it YO", no indicatior : wet originally present in the captan molecule that was re. 
leaves are injured lo shed light this leased during this period by decomposition (Fig. 4 
point, drops of t ere placed on Figure 4 shows that chloride decomposition occurred 
bean foliage and ative low tel rather slowly at temperatures below 110°F, but at 110 
perature and humidit ry during the dry there was a very rapid rate of breakdown. Tempera- 
ing period. Fresh droy spensions also were tures of such magnitude frequently occur on leaf sur 
plac ed on bean Ie t ere laced ! ices nder summer field conditions Phere lid not 
stant temperature 1 ‘ ) . 00°] ippear to be any great diffe rences among the fillers in 
Nete in Table their effect on decomposition on the basis of chloride 
toxicity increases wit te f ture It is release 
also apparent that dey f Iry be as Re zs ol resistance to an electric current also 
injurious, if not ere le O1 ltrates from suspensions held at 90 
free wate! d 110°] When time and temperature wer n 
Light Further . — 7, reased., the resistance of the solutions in ohms de 
termine the effect t t , t specs creased lable 6 or, conversely, conductivity in 
bility to captar | ‘ “a . “a creased, indicating greater lonizatior This was taken 
stied inte 2 anes a ae mes is additional evidence of captan decomposition it 
lice, Ciieal euiieeniel ite - 1] 5 a ae the 3 fillers used, kaolinite appeared to ive the 
group was left on the 1 to the winter sur greatest effect on captan breakdow1 
for 2? davs before tr he resulting pH of these solutions was also re 
plants were held , s fon 3 irded. Acid production in the solutions also occurred 
davs after « iptan t ithner siowly at temperatures below 110 Fig >): at 
to captan treatment d , lays 10 there was a rapid decrease H. even th tal 
injury data were 1 i] Shading , y, which remained fairly al e atu 
plants immediate] : ; r temperatures 
increased foliage rops of these suspensions if r filtrates 
half times over ’ ‘ bean leaves I sunt of iry re 
e 7 Both the suspensio 1 filtrates 


RESULTS OF CHEMICA SITION §S 5.—Be 
fore captan was first : P< e the ser 
author in 1946, its ir vil me was ascer r,s a ee ee aa ae 
tained. In these orat ;. it was learned that sa capil Ptrorsagy = Rag se sitee semeeitenel we 
lime completely destroyed | tivitv of the t 2 ten tures 
compound. Laborat . lueted 
recently have ce irv capta ¢ 
tively stable at o1 é es 
presence of heat or all s. there is a rapid 
breakdown of the mat format of prod ndicated 

; at ediat 90° I k 


ucts, including HC] i H.S te depends 





the intensity of the factors. ( ' ydroge! Captai 6i 26 43 
sulfide as well as nH we { i oite 5 Te ) 
decom positior n these ts v the *, . de. Capt i 6 ( 285 rl 
Captan-ta »H0 OK 135 

composition in ar - ne ent slurries Fate 9000 r. =r , no 
of ter hnik al captar were pre <0 ti tlered Attapul gite 2950 “600 i) 
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at pH 7, 9.2, and 10.6. ¢ e deter it f these 


slurries held at roor 
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chloride produced the same type and amount of injury. indicat- HCl] and H.SO, solutions in the same pH range (Table 
ly pres- ing that the toxic lactor was a soluble product of cap- 8 Drops of HCl solution at pH 30 or lower also 
B. 3). tan decomposition caused injury to peach and apple leaves. 

om posi- These data were compared with data on injury re- Discussion.—These studies have partially explained 
ate was <ylting from the application to bean leaves of drops of — the reasons for the injury observed on foliage treated 
ved in 
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Taeut The i ) PABLI The pH and amount of is iry produced on bean 
ste es by various concentrations of HCI and H,SO, 


Formulati é Acid pH Relative severity of injury* 


Captar HC] 15 
(_a] He 20 
(ay i He ye | 
(apt i rif 26 


Based HsSO 
ents wer H.SO > 
HoSO 2 wee 

with captan tor pene If= H2SO oad 

during warm cloudy t \ mat Ss are Bas 18 spots, ea i separate le ill treat 
favorable tor capt f to! Alt eh there ts re applied to each leaf 

did not ippear to be f mg ti hilers 

in their effect on capt t f lorice phvsical and chemical factors operative in the ftung)- 
produc tion was tat re ts of resist cide film, is influenced by factors operative in the plant 
ance and pH measure licated that kao is well. This was indicated in the study of the influ- 
nite caused the a est ! mm entrations ence of light on susceptibilitv of bean plants to such 
in the filtrate ine t ttapulgite te! myury In these studies. shading was found to in rease 
mediate. The failur tests to this dit phytotoxicity Although the explanation for this re- 
ference may be ex t that although it sponse is not available. 2 facts are known that may in- 
has the lowest cat f icity Kaolinite fluence susceptibility to injury Under conditions of 
tends to retain the t roduce i low light intensity, plants develop thin cuticles and 
tan decompositior cell fluids with increased hydrogen ion concentrations 

The difference eir effe Under such conditions, resistance to penetration into 

captan decon posit I ! \ the leaf may be decreased, ind injury trom acids would 
may be ex plaines thie cir j I be expected to be facilitated 

acteristics. Kaolinite vit rysta hice na From these studies, it has been learned that captan 
a resulting low t I nay il ire bean foliage in a few hours time. It also 
equivalents per 1O0¢ er to sorb the has been learned that in vitro at experimental tem- 
hvdrogen ions rele t l¢ OSItiol veratures, captan decomposition sufhcient to account 
this allows their ec: reast ipidly to for this injury requires several days time. Perhaps 
the point where in \ttapulgite has an ex this time difference can he reconciled by the fact that 
panding latticework reactivity wit captan is soluble in the organic solvents that mav oc- 
hvdrogen ions 51.2 pel Wg ex cur in plant tissues. If solubility is increased slightly 
change capacity - f w ue or by suc! ! iterials, the in vitro reactions dis« issed here 
concentration and therefor il would be greatly accelerated. Apple experiments have 
intermediate cat 1 thus ndicated that injury from captan resulted from 
would be expect Xx stomatal penetration of the fungicide. hence the captan 
effect: however i! to f ier : lecomposition that is of most in portance ts that which 
hydration of the var estigate this occurs Inside the leaf, where rates of decomposition 
pommt, mixtures of captar ratio were cannot at present be measured. There is some evidence 
exposed at 77°F to 1 - ranging fro to indicate that phytotoxicity may result from captan 
91 to 93 per cent. We ement wed that within the plant cells. Laboratory tests in March. 1954. 
at all humidities 3 t sture was showed that amino acids and derivatives possessing a 
sorbed by attapulgite ile showed — sulfhydryl group (cysteine and glutathione). inactivate 
little or no increase f ] t ost e absory] captan as a fungicide. Reaction with sulfhvdry] groups 
tion. At the lower imiditie iz es were it as n the cell may provide an additional mechanism of 
great as at the ! eretor legres toxic action, whereby captan is decomposed with the 
of hydration as w | t ered roduction otf vdrogen and chloride ions and hydro- 
in determining tox \ efore. thoug gen sulfide 


causing a low hyd: 
to absorb moisture rT = = a * ; : 
and allows the pH 
that produced hy , | | 
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The Use of Uncoated Cellophane in Ultra et Irra 
diation of Microorganisms. Victor M. Hetp aAnp | 
: | 
Ropert L. WALKER. Quartz or Corex vessels of the de- 90+ | 
; . i 
sired size and shape for irradiation studies are expen- | 
, . _ 
sive and may be difhcult to obtain. Pyrex beakers cov- | 
: ' 80+ 
ered with incoated cellophane are relatively cheap. | 
effective culture vessels for exposing microorganisms to | 
ultraviolet (U\ irradiation. The objective of such 70+ | 
treatment might be to induce mutation or to study the 
| w | 
treat behavior of certain microorganisms under specihe por 2 60+ 
tions of the UV spectrum. s | 
« 
, - 
If only coated cellophane is available. the coating = 
— . a Z sor | 
© can be removed by immersion in boiling water. The @ / 
© plant backing material separates and comes to the surface @ id 
. - = . co hl ~~ 
e influ after about 5 minutes’ boiling. The cellophane is then 407 | 
oO sue h 1 1 ’ _ } | 
rinsed in distilled water and hung to dry ( ellophane z 
crease e} | a | 
treated in this manner becomes slightly wrinkled and ° 304 
his re- « 
m there is a 10-30 per cent loss in its transmission at) w 
nay in- ‘ = = i 


wavelengths below 290 mz as compared to commercial - 
Olls > i 
“ uncoated cellophane 





7S and " " ' 
' If autoclaving is required. a 6-in. square of uncoated 
d tions . 10+ 
cellophane is tied over the mouth of each beaker. A 
n into 7 , 
cotton wick placed between the cellophane and_ the 
would 7 } 
rim of the beaker, and extending below the tastening — + + _— a — 
ts fort { nd hnret 200 250 300 350 400 
cord. prevents for nation of a vacuun ind bursting of 
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tem- ‘ . : Fi lransmissix haracteristics of incoale elle 
' effective in our work. but other sizes can be used nhane as measured with a Beckman spectrophotomete 
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— , Corps. Fort Detrick, Frederick, Maryland 
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} nd largo mhe ltur have hee Local Lesions and Cross-Protection Studies with 
ence months and a large number ot cultures Nave been iM ion d 4a 


ptar grown in this wav without contamunatio! Bean Yellow Mosaic Virus' M. K. Corpert.- The need 


954. With this technique. cultures can be given short for a satisfactory local-lesion host and a method for 
ig a exposures to UV or exposed to continuous UV irradia- cross-protection studies with strains of bean yellow 
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iro- tained without transfer for over a week. Stray radiation f the virus. One strain was obtained by Hagedorn 
may be excluded by covering the sides of the beakers from peas: the other strain was obtained by Diachun* 
with aluminum foil, paper, paint, et 
The transmittance of uncoated cellophane as deter- Florida Agricultural Experiment Station Journal Series 
mined with a Beckman spectrophotometer, model DU, No. 609. 
is show! n Fig ire 1. At the killing wavelength of 256 -(,ratetul acknowledgment is made to & Diachun and 
) edorn for suppiving the virus cultures 
ma, the uncoated cellophane still passes approximately , ene D. J. and J.C. Walker, 1950. The relation 
‘U0 per cent of the incident energy { bean virus 2 to pea mosa in Wisconsin. Phytopathology 
Other materials tried had undesirable physical or 10: 684-69 : 
transinission characteristics. Materials found unsatis- Diachun, S., and L. Henson. 1956. Symptom reaction 
t ind lual red ¢ r plants to ye bea saic virus 
factory were coated cellophane, polyethylene, Saran, Phytopathology 46: 150-152 
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